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Automatic Substation Equipment 
for Industrial Plants 


Performance and Reliability Improved and Labor Charges Re- 
duced by Elimination of Manual Operation of Substations—Al] 
Reasonable DifficultiesGuarded Against by Automatic Equipment 


By R. J. WENSLEY 


Switchboard Engineering Department, Westinghouse Electric & Manufacturing Co. 


While the automatic substation has been ex- 
ploited principally for use by electric railways, 
the past year has witnessed a decided awakening 
on the part of managers of industrial plants and 
central stations having Edison systems to the 
desirability of eliminating the human element 
from the operation of rotary transforming and 
converting equipment. In many instances in the 
industrial field the d-c. system is the outgrowth 
of a small isolated plant with one or more gen- 
erators driven by reciprocating engines. As the 
industry grows such a plant is extended until a 
large investment is tied up in d-c. motors and 
machine tools only fitted for drive from variable- 
speed motors. When the plant area grows to 
more than one or two acres the problem of trans- 
mitting power at 125 or 250 volts becomes quite 
serious and expensive. Investment in copper is 
a large item and the pewer loss in feeders as- 








Interior of Automatic Substation of Cleveland Railway Co,, Showing Rotary Converters and Switchboard, 


sumes considerable proportions. In most cases 
these losses are not as serious as the loss in pro- 
duction due to the slowing down of machine 
tools, which, of course, follows the drop in volt- 
age. This cannot be avoided without the expen- 
diture of unreasonably large sums for copper. 

It is undoubtedly true that many of the indus- 
tries would be better served by the exclusive use 
of a-c. distribution systems, but in many cases 
the cost of changing over the equipment is abso- 
lutely prohibitive. Notable examples of this 
class industry are the Detroit plants of the Pack- 
ard and Ford motor companies. Both of these 
companies are turning to the automatically con- 
trolled substation as a way to solve their d-c. 
distribution problems. 

There are other classes of industry such as 
the steel mills that require large amounts of d-c. 
energy. Without going into the merits of a-c 
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versus d-c. drive in this instance, the fact re- 
mains that numerous extensive and high-capacity 
d-c, systems are maintained by the larger mills 
and are constantly being extended. The use of 
automatic or semi-automatic control for the con- 
verting machinery offers a convenient and eco- 
nomical method by which good regulation can be 
obtained for the least initial investment. Larze 
mining industries are compelled to use direct cur- 
rent at a potential not exceeding 275 volts for the 
locomotives which haul the dump cars from the 
mines. Tracks of these miniature railway sys- 
tems often spread over an appreciable area and 
thus require that energy be fed to the system at 
more than one point. The least expensive 
method of accomplishing this is by the use of 
automatically controlled converting equipment 
installed underground at points as close to the 
load centers as convenient. The first use of this 
means of distribution to come to the writer’s at- 
tention was in an installation on the property of 
the Lincoln Coal Co. operating near Johns- 
town, Pa. 


ELIMINATION OF HUMAN ELEMENT AN IJ MPoR- 
TANT FACTOR IN OPERATION. 


In the.past year or two there has been a 
marked tendency on the part of users of electric 
power to eliminate the human element in the 
starting of motors driving various sorts of ma- 
chines in order to eliminate both the abuse of the 
motor and the necessity for educating the ma- 
chine operator. As the use of such automatic 
starters is now so universal, and as many of the 
operating principles of the automatic substation 
are similar, it has been found that many of the 
factory electricians are well prepared to under- 
take the maintenance of such equipment. , 

Labor of the sort available for operating man- 
_ ually controlled converting apparatus has become 
both expensive and inefficient in the last few 
vears. Few of the operators are able to do more 
than call for help if any operating difficulties 
present themselves, and if they attempt to go 
ahead on their_own_ initiative they are likely to. 
make expensive errors in judgment that will re- 
sult in even more extensive troubles than those 
first encountered. On the other hand, designers 
of electrical machinery have been improving 
methods and materials until it is now possible to 
construct apparatus that can be reasonably ex- 
pected to give long service with a minimum of 
lost time for repairs. Experience gained in the 
railway field has shown that automatic control 
can be made so nearly perfect that with any sort 
of reasonably good maintenance the service 
should be equally as good as the best manual 
operation, or very possibly much better with re- 
gard to speed of service restoration after a fail- 
ure of the primary power supply. 


AUTOMATIC SUBSTATION RuNS FoR LonG PERIOD 
WitrHnout ATTENTION. 


An instance of the performance obtained is to 
be found in the automatic equipment installed in 
the Columbus Grove station on the Lima-Toledo 
division of the Ohio Electric Railways. After 
two years of operation there was a strike in 
which the maintenance ‘crew joined. This sta- 
tion operated for 6 or 8 weeks with no inspection 
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or maintenance service of any sort. Unfortu- 
nately the use of this incident as a shining exam- 
ple is spoiled by the fact that a severe electrical 
storm burnt out the d-c. reverse-current relay 
at the end of this period, and the man responsi- 
ble for operation was unwilling to take the 
chances of allowing the equipment to function 
without this protective feature. This shows, 
however, that the automatic control does not have 
to be nursed along daily to keep it operating. 

Criticism of the complexity of the wiring con- 
nections in the automatic control for converting 
machinery has died out to a-considerable extent, 
due both to the effort on the part of designers to 
simplify connections and to comparison with 
such equipment as the controls for paper-mill 
machinery or large reversing rolling mills. Be- 
side the diagrams of such equipments the auto- 
matic substation seems almost elementarily 
simple. 

The tendency so far is for the use of synchro- 
nous motor-generator sets in industrial plants. 
In fact, all.of the equipments actually sold: for 
use in industrial automatic substations, so far as 
the writer knows, are of this class. The largest 
and most interesting of these are the two equip- 
ments being installed by the Packard Motor Car 
Co. at its Detroit plant. Each of these will have 
one 1500-kw. synchronous motor-generator set 
with a 4600-volt, three-phase, 60-cycle motor and 
a 250-volt d-c. generator equipped with com- 
pound, interpole and distributed compensating 
field windings. For full-automatic operation the 
compound winding will be short-circuited, regu- 
lation being obtained from a special form of 
regulator. 


SYNCHRONOUS Motor-GENERATOR SETS USED IN 
AUTOMATIC STATIONS. 


The Packard plant is laid out on a long narrow 
strip of ground directly adjoining a railroad on 
one side, the existing d-c. power plant being lo- 
cated near the center of the property. Power is 
transmitted in either direction through cables 
laid in a tunnel, all the cables of each polarity 
being paralleled to form one heavy bus. As the 
load is growing towards the end of this bus tun- 
nel, it has been decided to put in two automatic 
substations near the heaviest load centers located 
farthest from the generating plant. Power for 
these stations will be purchased from the Detroit 
Edison Co. Control equipment has been built 
for full automatic operation. This means that 
the stations will start up when the bus voltage is 
reduced below a certain point and will be shut 
down when the load remains less than a prede- 
termined value for a given length of time. It 
may prove more satisfactory, however, to con- 
trol the starting and stopping of these stations 
by means of pilot wires from a central point 
since the load grows with such extreme rapidity 
in the morning and immediately after the noon 
hour. 

An initial starting impulse is obtained from a 
bus-voltage relay, but the design may be readily 
modified to substitute a pilot wire to furnish this 
impulse. After the master-control relay -has 
closed the motor is energized from the starting 
autotransformers through oil-immersed contact- 
ors. When the motor has reached synchronous 
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Osciliogram Illustrating Starting Cycle in Excitation Circuit of Synchronous Motor Started With Exciter Connected in 
Circuit. 


speed its windings are connected directly to the 
line and the autotransformers are de-energized. 
For the purpose of determining when synchro- 
nous speed is reached two relays are supplied, 
one being in series with the field circuit and one 
operated from a current transformer in the arm- 
ature circuit. The first is calibrated to close its 
contacts when the field current reaches about 
75% of its normal value. The second is an in- 
duction-type relay with considerable time ele- 
ment, and is calibrated to hold its contacts open 
until the armature current has fallen below a 
predetermined value for a given time. 


FreLtp-Circuir CuRRENT REACHES NORMAL 
VALUE AFTER Moror Is IN STEP. 


_ The accompanying reproduction of an oscillo- 

gram illustrates a typical starting cycle in the 
excitation circuit of a synchronous. motor when 
started with its exciter connected in circuit. 
Similar conditions hold if the motor field is ex- 
cited from the generator. This oscillogram 
shows quite clearly that the current flow in the 
field circuit does not become unidirectional and 
does not reach its normal value until after the 
motor has reached synchronous speed and is 
safely locked in step. Synchronism having been 
indicated by the contacts of the two relays, the 
running switch closes and the unit is then ready 
to supply power. The first element of the regu- 
lator then functions as.a differential voltmeter to 
parallel the generator voltage with that of the 
bus no matter how low that may be. When the 
contacts on both sides of the differential relay 
remain open for one or two seconds, thus indi- 
cating that the voltages are equal, the main ¢ar- 
bon circuit-breaker is closed. 

An auxiliary switch on the circuit-breaker 
transfers the voltage control to a constant-poten- 
tial. regulator element which immediately raises 
the machine potential to a predetermined point, 
unless in so doing more than 125% load is picked 





up. The third element of the regulator is set for 
constant current at 125% load on the machine. 
This element is so connected as to take control 
at any time when the current passes this point. 
In case of undue concentration of load caused by 
abnormal operating conditions this will result in 
transferring the excess load to adjacent substa- 
tions with the least possible reduction of bus 
voltage. Whenever the load again drops below 
this point the current regulator automatically 
passes the control back to the voltage relay. 

Shutting-down operations are performed in the 
same manner_as in the railway automatic substa- 
tion. An underload relay causes a motor-driven 
timing relay to operate and finally shut down the 
station if the underload relay keeps its contacts 
closed for the full time setting. This entire se- 
quence of events is really quite simple and does 
not require either elaborate or complicated ap- 
paratus. The real study in the designing of an 
automatic equipment is the determination of the 
amount of protection which the apparatus should 
properly have. Ideal equipment would antici- 
pate and properly guard against every conceiv- 
able form of trouble either singly or in any com- 
bination. This is not commercially practicable, 
sO a compromise must be.adopted whereby all 
the more probable troubles are guarded against, 
together with as many of the less probable ones 
as convenient. Where a possible case of trouble 
requires the coincidence of two remotely possible 
troubles, neither being dependent or consequen- 
tial upon the other, it hardly seems necessary to 
spend much money or effort-in providing against 
such circumstances. 

In some cases automatic control principles have 
been applied where the only use is to relieve the 
operator in times of stress from the necessity for 
following the starting cycle of each machine. 
Such equipment is being supplied to the Morgan. 
& Wright Tire Co. in Detroit for two 1500-kw. 
synchronous motor-generator sets in its main 
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substation. The operator has only to push a but- 
ton to bring the set on the line, except for closing 
the d-c. circuit-breakers which are manually op- 
erated. 

An interesting proposal is one for the control 
of four 1000-kw. units in a steel mill where it is 
desired to provide light work for employes crip- 
pled in service. It is desized that this equipment 
be so entirely automatic that it may be operated 
from push buttons by a man physically incapaci- 
tated for ordinary operation and with absolutely 
no knowledge of machine power. This man 
would only have to push certain buttons, when 
told to do so by the load dispatcher or power 
director, and keep records if so desired. 


AUTOMATIC SUBSTATION INSTALLED TO SERVE 
LARGE BUILDING. 


In St. Paul there is being installed an auto- 
matic control which, though not strictly for in- 
dustrial service, is of a type that might prove 
attractive to such industries as are buying direct 
current from an Edison system. This equipment 
is being installed by the St. Paul Gas Light Co. 
in a large building which will contain a theater, 
stores and offices. It consists of a 500-kw. syn- 
chronous motor-generator set feeding a 250-volt 
three-wire system, the control being so arranged 
as to give service to the building rather than to 
the street mains. The station bus is tied into the 
250-volt mains through contactors arranged to 
insert resistance or to entirely interrupt the con- 
nection in case of an excessive rush of current 
from the station bus to the street, but no amount 
of current flow in the reverse direction will cause 
disconnection. The machine is started on indi- 
cation of low voltage and shut down on low cur- 
rent. Two voltage relays are provided so that 
low voltage on either side of the three-wire sys- 
tem will start the equipment. 


CAREFUL DESIGN SIMPLIFIES AND REDUCES Cost 
oF CONSTRUCTION. 


Service will be supplied to the building through 
the period of light load from the street mains, 
and as the load increases the station will be 
started to maintain good voltage. In case of 
failure of the machine the building will still be 
served from the street mains, but with poor regu- 
lation. In case of cable or substation trouble 
causing an interruption on the Edison system 
the building will cut loose from the street mains 
and receive current only from the automatic sta- 
tion until such time as the street mains reach nor- 
mal voltage. This is, of course, dependent on 
the a-c. system remaining alive. In this station, 
as in the mining equipment, regulation will be 
dependent upon the compound field of the ma- 
chine, and current limitation on short-circuit will 
be accomplished by the insertion of resistance as 
in the railway equipments. 

In the design of the later equipments an effort 
has been made to simplify the panel wiring so 
that a minimum of erection labor will be re- 
quired. All terminals are marked with a code 
designation and are symmetrically arranged at 
the bottom of the panel. The spacing is such 
that standard six-wire condulets will distribute 
the wires evenly to the terminals, and no conduit 
will contain more than six wires. In this way 


Vol. 77—No. 21. 


tracing of connections becomes exceedingly easy, 
especially if coded control cable is used. With 
this scheme there are no crosses in the wiring 
between the condulets and the terminals. For 
connecting adjacent panels the terminal studs are 
arranged near the edges of the panels directly 
opposite one another so that it is only necessary 
to put in a 3-in. jumper to complete interpanel 
connections. The wiring is laid out to avoid 
joints as much as possible, and relays have been 
located with a view to making all connections 
short as possible. Where -joints are necessary 
electrical brazing with silver is employed, one 
wire being merely butted against the other and 
not wrapped around it. The joints are insulated 
with raw-gum tape electrically vulcanized after 
application. 


Various FEATURES COVERED BY AUTOMATIC 
PROTECTIVE DEVICES. 


As previously mentioned, the real problem is 
that of protection rather than operation. In the 
typical equipment protection is provided against 
starting on insufficient voltage, single-phase or 
reverse-phase energy, and against continued op- 
eration on single-phase if one wire should open 
while the machine is in operation. Protection 
against insufficient starting voltage is obtained by 
a single-phase induction voltage relay which will 
not close its contacts unless 80% of normal volt- 
age is present on the operating transformer. 
Protection against single-phase or reverse-phase 
operation is obtained by a polyphase induction 
relay connected to the power-transformer sec- 
ondaries. This relay will not indicate single- 
phase operation after the machine is running on 
account of the phase-balancing action of the ma- 
chine. To protect against this condition a phase- 
balance relay is provided consisting of two sep- 
arate induction elements, each with two magnetic 
circuits. The torques of the two magnetic cir- 
cuits are arranged to oppose so that with bal- 
anced operation the contacts will not be closed. 
One coil on each element is connected in series 
and supplied from one current transformer, each 
of the other two coils being connected to separate 
current transformers. In this way the failure 
of the current supply in any one phase would re- 
sult in the rotation of one of the elements and 
the consequent closing of its contacts. 

To prevent the destruction of a machine which 
fails to rotate when starting voltage is applied, 
an auxiliary contact is placed on the motor-driven 
timing relay and is set to close about two minutes 
after the master-control relay. If the machine 
is not up to speed in this time it is locked out of 
service as defective, thus requiring the atten- 
dance of a maintenance ‘man before it can be 
again put into service. 


THERMOSTATS PREVENT PossIBLE DAMAGE INDI- 
CATED BY RISING TEMPERATURE. 


Bearing thermostats of the liquid-expansion 
type are provided to lock out a machine in case 
of hot bearings. A thermal relay is provided 
with a temperature characteristic curve some- 
what steeper than that of the machine. This 
prevents continued harmful overloading but al- 
lows the machine to carry momentary peaks or 
short-time overloads nearly up to the guarantee. 
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Short-circuit protection is supplied by series 
overload relays which open contactors in the d-c. 
circuit, thus inserting banks of limiting resist- 
ance. In equipments such as that built for the 
Packard company overload protection is provided 
by the automatic regulator. Short-circuits of 
any great magnitude are seldom or never met 
with in such plants; therefore the overload relay 
is arranged to cut the machine off the line in case 
of a short-circuit exceeding 200% of the machine 
rating. 

A d-c. reverse-current relay is provided to pre- 
vent reverse flow of energy from the d-c. system, 
and a-c. overload relays of the definite-minimum 

‘inverse-time-element induction type are supplied 
as a final guard against actual trouble in the ma- 
chine windings. These various protective de- 
vices will detect trouble much quicker than the 
average operator and will consequently be more 
likely to save the machine from real harm, and 
the automatic control will quickly function to 
put the machine back in service after the opera- 
tion of such of the protective devices as do not 
indicate the disablement of the machine. If the 
trouble is of such nature that an operator would 
have to call for help the machine is at once 
locked out of service. This act of locking out 
may be used to signal back to some control point 


that trouble has occurred, thus avoiding the time _ 


that might otherwise be lost in waiting for a 
trouble report. 

Automatic converting stations are in general 
applicable to any sort of industrial requirement 
where operating labor can be saved by their use. 
Proposals have been made for their use in all 
sorts of mills and factories, moving picture stu- 
dios, electrolytic industries, mines, and many 
other applications. In some instances the pros- 
pective purchasers have been more eager to elim- 
inate the troublesome operator than to save the 
cost of operating labor. The problem of keeping 
maintenance men seems much easier. The auto- 
matic substation will continue to operate for some 
time without a maintenance man, but the manu- 
ally operated equipment will not run without an 
operator. 





TYPES AND USES OF VARNISHED 
CLOTH INSULATION. 





Different Fabrics Determine Bulk and Strength 
While Varnishes Determine Insulating and 
Moistureproofing Qualities. 


Insulation values of treated cloth depend large- 
ly upon the quality of varnish used and upon the 
method of its application. However, the quality 
and method of treatment of the fabric used is 
also of importance, and the best grade of prod- 
uct can be produced only when attention is paid 
to all the elements and to their proper combina- 
tion in the finished output. The General Electric 
Co., Schenectady, N. ¥., is bringing out a line 
of varnished-cloth insulating products in which 
an effort has been made to incorporate ‘the. ele- 
ments of best practice. 

Long-fibred yarn treated to remove the nap is 
used for weaving the fabric, this feature pro- 
ducing a cloth that does not have to be starched 
to produce the required smooth surface. The 
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varnishes used are all selected to meet the par- 
ticular’ requirements for which the finished prod- 
uct is intended, and are applied with special ma- 
chinery designed to produce complete saturation 
and uniformity of quality and finish. The yel- 
low varnished cloths are extremely flexible, are 








Applying Varnished Cloth in Sheet Form to an Armature 
Coil. 


oil and moisture proof, and do not deteriorate 
with age. The film imparted by yellow varnish 
is harder than that produced by black varnish 
and consequently resists abrasion to better ad- 
vantage. All yellow varnished materials have 
somewhat the same qualities but are given pecu- 
liar characteristics by the different bases used. 
Varnished silk, for example, is thin and tough 
and finds application in the insulating of meter 
coils, aeroplane equipment and other places where 
the highest insulating properties are required with 
a minimum of space and weight allowance. 
Black varnished cloths are very flexible and 
have longer life under high temperature than the 
yellow variety. Their oily surface renders, them 
particularly impervious to oil and moisture, and 
because of their better insulating qualities they 
are preferable wherever a hard surface is not 
required. One type of black cloth is made with 
high mechanical strength and is particularly use- 
ful for wrapping armature, field and transformer 
coils and for phase-instilation pads at the ends 
of coils. A second type of black cloth is made 
of closely woven duck and is treated with a black 
japan of high insulating qualities. It is particu- 
larly suited to use under banding wires of rail- 
way-motor armature, as a moisture excluding 
fabric, and in places requiring similar service. 
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Ultimate Boiler Capacity Limited 
by Furnace Conditions 


Size and Shape of Combustion Space Influences Generation 
and Utilization of Heat—Materials Used and Details of Furnace- 
Wall Construction Limit Temperature That Can Be Utilized 


By JOSEPH HARRINGTON 


Vice-President and Engineer, James A. Brady Foundry Co., Chicago. 


As matters stand today the limitation to ulti- 
mate boiler capacity imposed by the furnace is 
probably the factor which ‘most directly influ- 
ences the results obtained. As demands upon 
the boiler room have increased, changes in draft- 
ing equipment have been made, grate areas have 
been increased and boiler conditions have been 
improved, but in the majority of instances in 
existing boiler plants the general volume and 
arrangement of the furnaces has remained sub- 
stantially unaltered. To effect furnace volume 
materially a radical alteration is involved, either 
raising the boiler or lowering the boiler-room 
floor. This is usually either an impossible or a 
very expensive undertaking so that more and 
more has been expected of the furnace which, 
like all other engineering products, has its dis- 
tinct limitations. 

With improvement in stoker design, coal can 
be burned with a less quantity of excess air 
than ever before. It is not only possible, but is 
of daily occurrence, that coals are burned with 
less than 25% excess air. Determinations of. CO, 
up to 15% are more than common, and con- 
tinuous readings of 13 to 14% are the rule in 
many plants. As the theoretical volume of air is 
approached temperatures increase with great 
rapidity and bring in their train a series of con- 
sequences which were not felt appreciably in 
former years. In the accompanying discussion 
the influence of these temperatures on the burn- 
ing of the fuel will be treated at some length. 
Herein it is desired to develop the influence of 
these elements on the furnace itself. 


INCREASED AMOUNT OF HEAT GENERATED IN 
MopeERN FURNACE. 


Not only has the reduction in excess air caused 
a corresponding rise in temperature, but the abil- 
ity of the modern stoker to burn coal in large 
quanties has also resulted in the development of 
large amounts of heat. To appreciate what this 
means it is only necessary to imagine an arc lamp 
in the middle'of the average boiler furnace. The 
temperature of the arc is sufficient to melt any 
of the refractories, but the amount of heat gen- 
erated is so small and the origin of the heat is so 
far removed from the furnace walls that its in- 
fluence is almost entirely dissipated. Imagine 
now that the size of the arc be indefinitely in- 





*Second of a series of articles by Mr. Harrington, as- 
sisted by W. A. Nelson, advisory engineer of the James 
A. Brady Foundry Co., dealing with the present fuel 
situation from 2 combustion standpoint. Features of 
stoker construction and operation, and utilization of low- 
grade fuels, as related to ultimate boiler capacity, will be 
taken up in later articles. 


creased until it substantially fills the entire fur- 
nace. Then conditions approaching those which 
obtain with the modern high-rating equipment 
would prevail. It is not practical, even if it were 
desirable, to build boiler furnaces so large that the 
relation to the modern stoker fuel bed would be 
the same as the relation to the arc lamp in the 
previous illustration. Of course, under such con- 
ditions the life of the refractories would be in- 
definite and their maintenance would be reduced 
to zero. It is necessary therefore to hit upon a 
happy medium between furnaces which are too 
large and those which are too small. That it is 


' quite possible to control the life of the refractory 


in this way is undoubted, and it is the only way 
which the writer sees at present in which furnace 
design can take care of the increasing demands 
being put upon it. 

The problem today therefore is twofold. First, 
the designing and proportioning of the furnace 
must be done in view of the amount of heat and 
the temperatures to be evolved within it, and, 
second, the quality of the refractories themselves 
must be considered. In view of the manifest 
advantages of a high furnace temperature it is 
becoming more and more incumbent upon the 
manufacturers of refractories to increase the 
quality of their products. In some instances car- 
borundum brick have been used as furnace walls 
and roofs, and without doubt the higher fusing 
point of carborundum brick is in its favor. But 
the excessive cost of this material and the fact 
that it not only can be fluxed, but also that 
clinkers will adhere thereto, makes its use de- 
cidedly questionable. Whether or not silica brick 
can be adapted to furnace linings is about as 
questionable, the tendency of this material to. ex- 
pand excessively under heat and its readiness to 
spawl upon sudden chilling making it a poor 
material for this purpose. It is believed that its 


_ possibilities would be greatly enhanced if the 


custom of building independent furnace linings 
were general. It is considered a great mistake to 
impose double duty upon that portion of the fur- 
nace subjected to the most excessive tempera- 
tures. 

Clay brick become quite soft long before they 
actually flux, and their burden-bearing abilities 
become. very poor. When such brick are used as 
furnace side walls, and are depended upon to 
support the burden of a high boiler setting, they 
are subjected to conditions beyond their ability 
to withstand. Furnace linings would last much 
longer if they could be relieved of their mechani- 
cal duties of burden-bearing. In many instances 
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the front end of a boiler setting has been lifted 
entirely off of the foundation when under fire, 
the expansion of the furnace lining being much 
greater than that of the outside course. In these 
cases it was quite possible to lift a brick right out 
of the side wall with the fingers. It is advocated, 
therefore, that a separation of the functions of 
the furnace walls be made, providing an inde- 
pendent wall for heat resisting and another wall 
for carrying the upper part of the boiler setting. 
This scheme was described and illustrated at 
some length in the report of the station operating 
committee of the National District Heating Asso- 
ciation for 1916 and is reproduced herewith in 
substance. 


DESCRIPTION OF INSULATED FURNACE-WALL 
CONSTRUCTION. 


The outside wall is of reinforced concrete 
so designed that the brick work of the setting 
above the bottom row of tubes is carried entirely 
on it. To prevent the concrete from becoming 
overheated a layer of silocel insulating brick is 
placed next, and the wall is finished off with the 
usual g-in. fire-brick lining. This lining is built 
substantially independent of the rest of the brick 
work, expansion space being provided at the top 
so that the wall can come and go without putting 
any strain on the surrounding parts or on itself. 

To prevent a tendency to fall into the furnace 
the wall is built slightly concave or arched out- 
ward in plan view. None of the weight of the 
setting is carried on this wall so that there is no 
tendency for it to crush and settle when heated, 
and it can be compared to the independent fire- 
brick lining placed in concrete chimneys. To 
illustrate the effect of this insulated construction 
the temperatures shown in the accompanying 
chart were taken and are presented for consid- 
eration. In this particular case only 4.5 ins. of 
insulating brick was used. : 

The best grades of fire-clay brick will stand a 
temperature of 3000 deg. F. without softening 
unduly. In a wall but one surface of the brick 
reaches this temperature, so that if the brick is 
not subjected to a crushing strain it will with- 
stand this temperature for considerable periods. 
As illustrated in the chart there is a sharp drop 
in temperature between the inside surface and the 
outside surface of the lining course, this drop 
being approximately 1000 deg. F. Thus, even 
though the face may be heated to actual fusing, 
the back of the brick is still fairly strong and 
will support the relatively light load imposed 
upon it as a furnace lining. 


DIsTANCE BETWEEN Brick WorkK AND FIRE A 
FACTOR. 


Another element by which refractory mainte- 
nance can be controlled is by a proper distancing 
of the side walls from the bottom of the fire. 
The intensity of radiant heat varies inversely 
as the square of the distance. In other words, 
the intensity of radiant heat is reduced to one- 
fourth its original value if the distance from the 
heated body be doubled. Cbviously, it is quite 
possible to affect a sharp reduction in the inten- 
sity of these heat rays by a slight increase in the 
distance of the side walls from the fire. That 
this is not mere theory is demonstrated by exami- 
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nation of those cases where the side walls are 
built straight up from the edge of the grate sur- 
face and where bridge-wall overhangs extend 
over and in close proximity to the fuel bed. Al- 
most invariably in such cases there is a fluxing 
of the brickwork, while within a distance of 3 or 4 
ft. from such point the brickwork remains intact. 
This, then, offers another practical means for the 
control of the refractories. There is no set rule 
for determining this factor, experience based on 
careful observation and a knowledge of the prob- 
able temperatures being the only guide. In turn, 
the temperatures most likely to be developed de- 





Chart Showing Drop in Temperature Through Solid and 
Insulated Boiler Settings. 


pend upon the character of the stoking equip- 
ment, the quality of the fuel and the rate of 
combustion to be developed. 

To give some clue, however, to the probable 
distance at which brickwork is safe it may be 
said that if the side walls were kept 2 ft. from 
the nearest active part of the fuel bed they 
would have a definitely longer life than if they 
were nearer. In many instances it is necessary 
to have a roof over a portion of the furnace and 
extending over some of the fuel bed. This roof 
is for one or both of two purposes—the ignition 
of the incoming fuel, or the deflecting of the re- 
sultant gases to the proper part of the boiler 
heating surface. In either event the roof is 
usually subjected to excessivé temperatures, and 
its design must be carefully considered in order 
that it may function properly while not causing 
temperatures that will be self-destructive. Obvi- 
ously, the smaller this roof is the better, and the 
tendency today is distinctly in the direction of 
reducing the extent of this construction. 


FurRNACE S1zE Must Be SuFFiIcIeEnt TO ALLOW 
COMPLETE COMBUSTION. 


All of the foregoing has been along the lines 
of the physical maintenance of the refractories, 
but there is another and distinct phase of the 
subject which must be considered. After all, 
the furnace is nothing but a chamber designed 
to retain the products of combustion until such 
combustion is complete. It must provide a suit- 
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able temperature for active chemical reaction, it 
must provide opportunity for the physical inter- 
mingling of the gases with the necessary air of 
combustion, and it must provide the time element 
or duration necessary for the completion of the 
oxidation effect. Mere volume is sometimes con- 
sidered as all there is to it, and it is often stated 
that there should be a certain number of cubic 
feet of furnace volume for each pound of coal 
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Diagram Showing Construction of an Insulated Boiler 
Setting. 


burned per unit of time or for each square foot 
of grate surface in connection therewith. But 
this is only half of the problem. Volume is, of 
course, essential, and so far as it goes the rule 
laid down is correct, but volume is derived as the 
product of the three dimensions of the furnace 
while the path of the gases is along one dimension 
only. To secure the time element, therefore, this 
dimension must be the long one. A simple illus- 
tration using figures which are extreme brings 
this matter out very sharply. For example, it will 
be assumed that a furnace of 1000-cu. ft. capacity 


is wanted. Such a furnace could be built as a cube © 


of 10 ft. along each side, it could be a furnace 
100 ft. long and 10 sq. ft. in cross-section, or it 
could be a furnace 1 ft. long and 1000 sq. ft. in 
cross-section. In one case the gases arising from 
the fuel bed would have to ft. to travel before 
reaching the boiler surface, in the next case they 
would have 100 ft. to travel, and in the third case 
they would have 1 ft. to travel. Nothing more is 
needed to illustrate the point that it is desired to 
bring out—that furnace capacity is as much a 
function of the length of flame travel as it is of 
mere volumetric capacity. ; 


S1pE-WALL MAINTENANCE AND EFFICIENCY OF 
ComBusTIon Limit CAPACITY. 


The burning of large amounts of coal in a fur- 
nace with a short flame travel very quickly re- 
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sults in the meeting with efficiency losses which 
virtually limit capacity. The production of smoke 
in such a case would be excessive, and the loss 
due to unconsumed hydrocarbons would be so 
great as to largely offset increased rates of com- 
bustion. It is essential to burn up all of the 
gases in the furnace if efficiency is to be secured, 
and without efficiency being fully maintained ca- 
pacity must materially suffer. 

We may, therefore, in conclusion, summarize 
by saying that the limitations to capacity, due to 
the design of the furnace, are those features 
which involve maintenance of the side walls and 
the efficiency of combustion. 

To give point to the foregoing generalities the 
following dimensions are suggested as suitable 
for setting heights of various general types of 
boilers in order to provide the combustion- 
chamber volume and length of flame travel con- 
sidered necessary: For vertically baffled horizon- 
tal water-tube boilers the minimum height from 
the floor level to the front header is 12 ft., and a 
height of 15 ft. is to be preferred. With horizon- 
tally baffled water-tube boilers the minimum and 
preferred heights are 8 and to ft. For inclined 
bent-tube boilers with steep tubes the height 
from the floor to the center of the lower drum 
should be not less than 6 ft., and a height of 7.5 
ft. is to be preferred. With bent tube water- 
tube boilers, with the front bank more nearly 
horizontal, the heights suggested are 7.5 and Io 
ft. from the floor to the center .of the lower 
drum. The minimum height for a horizontal 
return-tubular boiler is 8 ft., and the preferred 
height is 10 ft. 

The rule of reason must be applied to the fore- 
going and consideration taken of ultimate rat- 
ings, the amount of volatile combustible in the 
fuel to be burned, etc. Obviously, the greater 
the volume of gas that will be generated, due 
either to higher volatile constituents of the coal or 
to the greater weight of coal to be burned per 
unit of time, the greater the length of flame 
travel will be required, and as the volatile com- 
bustible in the coal or the quantity of coal burned 
decreases the heights can be lowered. 





ELECTRICAL EQUIPMENT MARKET IN 
KOBE CONSULAR DISTRICT. 


There is a large market for certain electrical 
equipment in the Kobe consular district, com- 
prising the western half of the main island’ of 
Japan, as well as the island of Shikoku, which is 
the industrial center of the Japanese empire. 
The importation of dynamos, electrical motors, 
transformers, converters, armatures, etc., during 
1919 amounted to more than $2,500,000. 





PLAN ELECTRIFICATION OF ARGEN- 
TINE RAILWAY. 


A report from the American embassy in Ar- 
gentina states that the Minister of Public Works 
is causing a study to be made of the Central 
Norte Argentino railway with a view to its elec- 
trification from Cordoba to Cruz del Eje, a dis- 
tance of 93 mi. This part of the line has a heavy 
passenger traffic and is favorably situated for 
hydroelectric power. 
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Elementary Theory of Electric 
Power ‘Transmission 


Ninth of a Series* of Articles Giving Review of the Electric Power 
Situation—Losses in Conductors—Use of Iron Wire—Effect of In- 
ductance and Capacity—‘‘Quarter Wave Length’’ Transmission 


By ALFRED STILL 


The reststance of the conductors used for the 
transmission of energy, whether by continuous or 
alternating currents, by overhead wires or under- 
ground cables, will necessarily lead to energy 
losses. ‘ 

If E is the voltage between outgoing and re- 
turn wires on any two-wire system, and W is the 
power transmitted in watts, the current in the 
wires will be J = W/E, and the losses in trans- 
mission will be 2R x J, where R stands for the 
resistance in ohms of one of the wires. This is 
’ true not only for continuous currents but also 
for single-phase alternating currents so long as 
the line and also the load may be considered as 
having neither inductance nor _ electrostatic 
capacity. 

‘In practice the inductance must always be 
reckoned with where alternating currents are 
used ; this inductance is not only that introduced 
by the load (usually consisting in large part of 
induction motors), but is partly in the line itself, 
owing to the loop formed by the out-going and 
return conductors. The charging current due to 
the capacity of the line is of less account on low- 
voltage transmissions, but becomes of consider- 
able importance on long lines working at high 
pressures. The effects of inductance and capacity 
will be explained later. 

An effect peculiar to alternating currents is 
what is known as “skin effect,” by which the re- 
sistance of the conductor is apparently increased 
when carrying alternating currents. This is due 
to the uneven distribution of the current over the 
cross-section of the conductor. A small per- 
centage of the alternating flux of induction is in 
the material of the conductor itself, and this gen- 
erates counter e.m.fs. which are somewhat great- 
er near the center of the wire than at the cir- 
cumference, the result being that the current 
density becomes greater near the surface of the 
wire than in the center portions. Skin effect is 
of little consequence on the majority of trans- 
mission systems since it only becomes appreciable 
when the wires are of large diameter and the 
frequency is high. 

The losses in a two-phase transmission with 
four wires are the same as in two single-phase 
transmissions, each carrying half the total load. 
A saving could be effected by combining two of 
the conductors into one common return conductor 
of cross-section only about \'2 times that of one 
of the outgoing wires, but this is objectionable on 
a long-distance transmission because the resist- 





*Preceding articles in this series appeared in the July 
17, Aug. 7, Aug. 21, Sept. 4, Sept. 18, Oct. 2, Oct. 16 and 
Nov. 6 issues of Electrical Review. 





ance of the common conductor has the effect of 
disturbing the phase relations, which will no 
longer be the same at the receiving end as at the 
generating end of the line. It is not easy to ex- 
plain in a few words or without somewhat com- 
plicated vector diagrams exactly how this occurs, 
but where two-phase transmissions have not been 
replaced by three-phase it will generally be found 
that four conductors are used. 

In a three-phase transmission with three con- 


ductors the equation, W = \/3EI, expresses the 
total watts transmitted in terms of the voltage 
(E) between any two of the three wires, and the 
current (J) in any one of the wires. This is true 
only for a balanced load and unity power-factor. 

The resistance losses in the line will be 3R x J? 
if R stands for the resistance of any one of the 
three wires. It is assumed that the reader is 
familiar with the star and delta connections, by 
which the phase windings of generators, trans- 
formers or motors may be joined together to pro- 
duce, in the first case, 1.732 times the voltage of 
any one winding and, in the second case, 1.732 
times the current in any one winding. 

The resistance losses in any transmission sys- 
tem may therefore be easily calculated if we know 
the size and material of the conductors and the 
current to be carried. 


Use or IRoN WIRE FOR TRANSMISSION LINEs. 


From the economic standpoint iron conductors 
may sometimes be shown to have advantages over 
copper or aluminum. The following considera- 
tions must, however, be taken into account: (a) 
the cost of the material at the place where it is 
to be used; (b) the “life” of galvanized iron 
wires or cables as compared with that of copper 


and aluminum; (c) the energy losses in trans- 


mission; (d) the voltage regulation, and the in- 
creased cost (if any) of maintaining the pres- 
sure within specified limits at the receiving end 
of the line. 

Under item (c) the greatly increased “skin 
effect” with alternating currents must be taken 
into account as well as the higher specific resist- 
ance which requires a larger cross-section of iron 
than of copper wire even when the transmission 
is by continuous currents. 

Under item (d) the internal inductance of the 
wire—which is almost negligible with copper or 
aluminum—becomes a matter of considerable im- 
portance owing to the greatly increased magnetic 
flux in the material of the conductor when iron 
or steel is used. 

The apparent resistance of iron and steel con. 
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ductors when carrying alternating currents fol- 
lows no simple law, and if tables or curves are 
not available for the particular size and quality 
of iron wire that it is proposed to use, it would 
be necessary to make tests in order to determine 
the skin effect coefficient for various currents at 
the frequency of the proposed transmission. As 
an indication of the difference between copper 
and iron in this respect, it may be mentioned 
that, on a frequency of 60, the resistance of No. 8 
solid galvanized iron wire will be about doubled 
when carrying 5 amperes, whereas the skin effect 
multiplier for copper or any non-magnetic metal 
would be negligible under these conditions. 

The reason for the difference is the flux of self- 
induction inside the material of the conductor, 
which is not only greater in iron, but also de- 
pendent upon the magnetic qualities of the mate- 
rial and the magnetic density, which is by no 
means proportional to the current. 


INDUCTANCE OF OVERHEAD LINES. 


The effect of the lines of magnetic induction 
surrounding a wire carrying a current is to induce 
an e.m.f., called the e.m.f. of self-induction, which 
lags in phase exactly one-quarter period behind 
the alternations of magnetism, and therefore also 
behind the current to which its presence is due. 
The amount of the magnetic flux which is effec- 
tive in producing this e.m.f. of self-induction will 
depend upon the diameter of the conductors, the 
distance between outgoing and return wires, the 
length of the transmission, and magnitude of the 
current. The larger the area of the loop formed 
by outgoing and return currents, the greater will 
be the quantity of flux inclosed, and consequently 
the induced e.m.f. 

The following formula gives the volts induced 
per mile of single conductor of any non-magnetic 
material such as copper or aluminum: 


Yr 


where f is the frequency, J is the current in am- 
peres, d is the distance between centers of wires, 
and r is the radius of the conductor cross-section. 
Obviously the quantities d and r must be ex- 
pressed in the same units. 

This formula cannot be used for iron conduc- 
tors, because, although the flux outside the wire 
will be the same for all materials, the flux in the 
material of the conductor is different for iron 
and not easy to calculate. Tables or curves ob- 
tained experimentally must be consulted when 
calculating the reactive voltage drop on iron-wire 
transmission lines. 


d 
Induced volts per mile = 0.00466 fI log (1285 -) 


Errect or LIne INDUCTANCE ON PoWER-FACTOR. 


When the load includes induction motors or any 
apparatus in which there is magnetic leakage or 
a magnetic field of appreciable magnitude linking 
with the current-carrying conductors, the power- 
factor will not be unity; there will be a lag of the 
current behind the em.f. and the “apparent 
power’ will be greater than the true power. 

In the vector diagram, Fig. 1, OB is the volt- 
age at the receiving end of the transmission line, 
and OA is the current lagging behind the e.m.f. 
because the power-factor is something less than 
unity. Draw BC parallel to OA equal to the 
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volts lost in transmission due to the ohmic resist- 
ance of the conductors, and CD at right angles to 
OA equal to the reactive voltage drop as calcu- 
lated by the formula given above. Then OD is 
the voltage necessary at the generating end of 
the line in order to counteract the impedance 
drop (the vector DB in the diagram). The fact 
that the angle DOA is larger than BOA indicates 
that the power-factor is lower at the generating 
end than at the receiving end of the line. 

Calculations based on this vector diagram are 
easily made, by using either trigonometrical tables 
or the many graphical methods available. 


INHERENT REGULATION OF TRANSMISSION LINEs. 


From an inspection of the vector diagram it 
will be seen that the difference between the gen- 
erating-end and receiving-end voltages will de- 
pend not only upon the resistance and reactance 
of the line but also upon the power-factor of the 








load. If the effects of capacity are neglected 
(and they have not been considered in the fore- 
going discussion) the voltage at the receiving end 
of the line would rise from the value OB to OD 
when the load is thrown off, the difference being 
represented by the distance along OD between 
the two arcs about O. 

It is not proposed to discuss at length the mag- 
nitude and effects of electrostatic capacity in 
transmission systems; but an attempt will be 
made to indicate how this becomes an important 
factor in large high-voltage systems. 


EFFECT OF CAPACITY ON INHERENT REGULATION. 


Any arrangement of two conductors of elec- 
tricity separated by an insulator forms a con- 
denser, of which the capacity will depend upon 
the size and spacing of the conductors and the 
nature of the dielectric between them. In the 
case of overhead conductors running parallel to 
each other and to the surface of the ground over 
a considerable distance, the electrostatic capacity 
between the individual conductors and between 
these conductors and earth becomes a matter of 
importance. 

In the case of a transmission line, the capacity 
is distributed over the whole length of the line. 
It is incorrect to assume that the whole of this 
capacity is concentrated at either end; but, for 
the sake of simplicity, the total capacity will be 
supposed to be concentrated at the receiving end 
of the line. 

The following approximate formula may be 
used for calculating the capacity of overhead 
lines: 
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Capacity in microfarads 0.0388 
per mile, between con- 4 = Cn = 
ductors and neutral log d/r 


where d and r are the spacing between conductors 
and the radius of cross-section, exactly as in the 
formula previously given for the calculation of 
the induced volts. 

The charging current, in amperes, on the sine- 
wave assumption, can be calculated by the 
formula: 


I, = 2nfCnLlE, XK 10° 


where L is the distance of transmission in miles 
and EF, is the voltage as measured between the 
conductor and neutral. This charging current 
(J.) is always a quarter period in advance of the 
voltage. 

It should be clearly understood that the capacity 
current must be supplied by the generators and 
will be present even when the switches are open 
at the distant end of the line. Being a quarter 
phase in advance of the e.m.f., it is a “wattless” 
current which has an effect upon the power- 
factor, but not to any great extent upon the en- 
ergy losses. The fact that its phase is a quarter 
period in advance of the applied e.m.f. accounts 
for the phenomenon of a rise of pressure at the 
distant end of a long transmission line on open 
circuit, but it is not proposed to enter further at 
this time into the consideration of this peculiarity 
of unloaded lines. 

In the vector diagram, Fig. 2, OB and OA rep- 
resent the potential difference and current at the 
receiving end of a line with appreciable induc- 
tance and capacity. The impressed voltage at 
the terminals of the equivalent condenser which 
is supposed to be connected across the line at the 
receiving end, will therefore be OB =—E volts, 
and the vector, ON, representing the condenser 
current, must be drawn go deg. in advance of OB. 
The total current entering the line at the gen- 
erating end will be OM, which is the vectorial 
sum of OA and ON. The three components of 
the voltage, OD, which must be impressed at the 
generator end, are (1) the pressure OB available 
at the receiving end; (2) the pressure BC neces- 
sary to overcome the ohmic resistance of the line, 
and (3) the pressure CD required to counteract 
the e.m.f. of self-induction. 


Errect oF DISTRIBUTED CAPACITY. 


It is readily seen from a study of the diagram 
that a change in the load power-factor, and there- 
fore of the angle BOA, will modify the effect 
caused by the charging-current component. 
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The method here described for correcting the 
vector diagram to take account of capacity is not 
theoretically accurate because the capacity is 
never concentrated at one point on the line, but 
is distributed over the whole distance of trans- 
mission, 

A long transmission line of resistance R ohms, 
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Fig. 3. 


reactance X ohms, and capacity C farads, may be 
thought of as consisting of m sections, of resist- 
ance R/n ohms and reactance X/n ohms, with a 
condenser of capacity C/n farads shunting the 
wires at the end of each section.. The charging 
current will fall off in amount as the distance 
from the generating end increases, and the 
total current in the conductor—being the (vec- 
torial) sum of the charging current and load 
current—will be different in each section. The 
problem is further complicated by the fact that 
the voltage will not necessarily be the same across 
all the imaginary condensers, so that the reduc- 
tion of the charging current component will not 
even follow a “straight line” law. By dividing a 
long line into a large number of sections and cal- 
culating the pressure drop and power-factor at 
the end of each section, the voltage drop and 
power losses of the complete line could be esti- 
mated accurately ; but the work would be tedious 
and unnecessary. By imagining the number of 
sections, n, to become larger and larger without 
limit, we approach the condition of distributed 
capacity for which accurate mathematical formu- 
las are available. These formulas are, however, 
not always easily and quickly applied by the prac- 
ticing engineer, and although, from the academic 
point of view, the exact solution of all engineer- 
ing problems is attractive and occasionally desir- 
able, the engineer is justified in using the short- 
est and simplest means of arriving at his results, 
provided these are within the required practical 
limits of accuracy. It is usually quite unneces- 
sary to enter into refinements of calculation on 
the electrical characteristics of a proposed trans- 
mission line because the many assumptions which 
must be made are never exactly realized when 
the line is in operation. 


CAPACITY ON (‘THREE-PHASE 


LINES. 


ELECTROSTATIC 


Consider a three-phase transmission with the 
conductors occupying the vertices of an equi- 
lateral triangle, as indicated in Fig. 3. If the 
radius r of the conductors and the distance D 
between them are the same as in the case of a 
single-phase transmission, then the capacity as 
measured between the wire and neutral is the 














800 





same for the three-phase as for the single-phase 
transmission ; but the charging current is differ- 
ent because the potential difference across each 
imaginary condenser is no longer E/2 but E/V 3, 
where £ stands for the-voltage between wires. 
By treating the three-phase system—or indeed 
any polyphase system—as a combination of sev- 
eral single-phase systems each having a condenser 
connected between conductor and ground, the 
calculation of capacity currents becomes a com- 
paratively simple matter, unless great refinements 
and scientific accuracy are desired. 

The electrostatic capacity of a three-core un- 
derground cable is always much greater than 
that of the equivalent three-phase overhead line. 
This is not only because the conductors are closer 
together, but also because the dielectric constant 
of the insulating material is greater than that of 
air. Calculations on the capacity of underground 
cables are usually based on figures supplied by the 
makers, who obtain their data from tests made 
on the finished cable. 

Another difference between overhead and 
underground conductors is that in overhead sys- 
tems the capacity to ground is generally neg- 
ligible ; but in a cable transmission, with or with- 
out lead sheath, the condenser formed by the com- 
paratively small thickness of insulation between 
conductor and ground must be reckoned with. 


FoRMATION OF CoRONA ON HIGH-PRESSURE 
LINES. 


Apart from the luminous appearance to which 
the name “corona” has been given, there is an 
actual loss of power from high-tension overhead 
conductors when the voltage exceeds a certain 
critical value at which the corona appears. 

If the distance between outgoing and return 
conductors is comparatively small (less than .15 
times the diameter of the wire) there will be a 
spark-over when the disruptive critical voltage is 
reached ; but with the greater separation, such as 
occurs on practical high-tension transmission 
lines, the effect of the high potential at the con- 
ductor surface is to break down the resistance of 
the air in the immediate neighborhood of the con- 
ductor surface. A luminous cylindrical coating 
of air, acting as a conductor of electricity, is thus 
formed, the diameter of which will depend on 
the amount by which the actual value of the ap- 
plied potential difference between wires exceeds 
the disruptive critical value of the potential dif- 
ference. The result is equivalent to an increase 
of the diameter of the conductors, thus raising 
the value of the voltage necessary to break down 
new concentric layers of surrounding air, until it 
is approximately equal to the voltage impressed 
on the wires. 

The losses which occur through corona are not 
different in kind from /*R losses; but since they 
occur whenever a visual corona appears, and may 
reach high values if the line voltage appreciably 
exceeds the voltage at which corona is first 
formed, the importance of designing high-tension 
lines so as to avoid excessive corona formation is 
evident. 

The loss due to leakage of current from the 
conductor into the surrounding air is practically 
negligible for pressure values below the disrup- 
tive critical voltage. No account need be taken 
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of such leakage on alternating-current circuits 
operated at pressures below 44,000 volts, unless 
the wires are at high altitudes. On 80,000 volts, 
however, the loss may be appreciable, and a vis- 
ible corona may even be formed if the wires are 
small in diameter. 

The loss of power due to corona formation is 
approximately proportional to the frequency 
(within the usual commercial range), and to the 
square of the excess of line voltage over the dis- 
ruptive critical voltage. 

As an example of the magnitude of the losses 
due to corona, the results of calculations made 
on a typical overhead transmission will be given. 
The assumptions are: A three-phase line 100 
miles long, transmitting at 60 cycles with 110,000 
volts between No. 1 seven-strand conductors 
spaced 6 ft. apart. The calculations show that a 
total corona loss of about 1500 kw. is to be ex- 
pected on this line under fair weather conditions. 


EFFrect OF OVERHEAD Power LINES ON NEIGH- 
BORING TELEPHONE CIRCUITS. 


When telephone lines run parallel to alter- 
nating-current power lines, difficulties frequently 
arise on account of the magnetic and electrostatic 
induction giving rise in the telephone system to 
induced currents which interfere with its op- 
eration. 

It is a comparatively easy matter to calculate 
the flux of induction which the current in the 
power conductors will set up in the loop formed 
by the. telephone wires, and, by carefully planned 
and frequent transpositions, this effect can be 
greatly reduced if not entirely overcome; but the 
electrostatic effects are probably of greater im- 
portance because of the fact that they are much 
less easily handled. 

The dielectric field due to the alternating volt- 
age of the power conductors induces a varying 
charge upon the neighboring telephone wires. If 
each wire of the telephone line were at an equal 
average distance from ‘each conductor of the 
power line there would be no difference of poten- 
tial created between the two sides of the tele- 
phone receiver, and there should be no buzzing, 
etc., due to this cause. In other words, with 
adequate, properly worked out transpositions, the 
capacity currents passing between the power line 
and the telephone line will not pass through the 
telephone receiver. But, even if the electrostatic 
flux is at all times of the same kind and amount 
for both wires of a telephone circuit, this does not 
prevent the telephone circuit as a whole being 
subject to alternating pressures relatively to 
ground, and these pressures may reach high 
values, depending upon the voltage of the power 
line and the proximity of the two (parallel) cir- 
cuits. If the telephone circuit is grounded, the 
charging current passing between the power con- 
ductors and the telephone line will find its, way 
to ground by flowing along the telephone wires, 
and since this current may amount to several 
amperes trouble is almost certain to occur unless 
what are known as “drainage coils” are provided. 
If a choke coil with an iron core—such as the 
primary of an ordinary lighting transformer—is 
connected across the two wires of the telephone 
circuit, and then has its middle point connected 
to ground, the electrostatic charge will be 
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“drained” off the line without interfering with 
the operation of the telephorie. 

Adequate insulation of the telephone lines is a 
step toward better service. It is necessary to pre- 
vent puncture of the insulation by high poten- 
tials induced on the telephone wires when inter- 
mittent short-circuits or lightning disturbances 
occur on the power lines. Insulators suitable for 
working pressures as high as 22,000 volts are 
sometimes used for insulating telephone wires 
paralleling power conductors. 

Disturbances due to voltages and currents of 
the fundamental frequency have little effect on 
the telephone, the chief trouble being due to the 
fact that, in practice, the pure sine waves are not 
obtained, and the higher harmonies, even when 
of small magnitude, are liable to produce noises 
in so sensitive an instrument as the telephone 
receiver, which may render conversation impos- 
sible. 

There has been in the past and there still exists 
today a feeling on the part of the power com- 
panies that the problems of inductive interference 
should be solved by the telephone companies. 
These problems are, however, becoming so seri- 
ous and their solution is so difficult that joint 
action on the part of both power and telephone 
companies is almost essential. The next year or 
two will probably see much progress in the solu- 
tion of ‘these: problems which are becoming of 
greater importance with the rapid extension of 
high-voltage transmission and distributing lines. 


PosSIBILITIES OF “QUARTER WaAvE LENGTH” 
TRANSMISSION. 


Since an attempt is being made in these articles 
to indicate present trend and possible future de- 
velopments, a few words will be said about the 
peculiar features of a transmission line of which 
the length is exactly equal to that of a quarter 
wave. 

The rate of travel of an electric impulse along 
an overhead wire is approximately the same: as 
the velocity of light, or 186,000 mi. per sec. Thus, 
if we imagine an alternating e.m.f. of 60-cycle 
frequency aplied to the ends of a circuit of length 
186,000/60 = 3100 mi., the maximum value. of 
the current wave would occur at the receiving end 
of the line simultaneously with the maximum 
value at the sending end, but it would be the crest 
of a current wave which had left the sending end 
exactly 1/60 second earlier. 

A quarter-wave-length line with a frequency 
of 60 would be 186,000/240 = 775 mi. long. It 
would have the peculiarity that the pressure (or 
current) wave would have zero value at one end 
of the line at the same instant of time as its value 
was a maximum at the other end. 

Without attempting to explain or analyze the 
properties peculiar to a quarter-wave-length 
transmission line, it may be said that these are 
largely due to the fact of the quarter-wave dis- 
placement providing the charging current for the 
line, and so leaving the generators to supply the 
load and losses. The inductive pressure drop and 
the charging current are, in effect, wiped out by 
the peculiar overlapping of the traveling waves 
of energy. The power-factor of a line specially 
designed to.make use of this peculiarity would, 
therefore, be very nearly 100% at all loads, and 
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the regulation, even if the load were inductive, 
might be surprisingly good. With distorted waves, 
and complications due to limited length of line, 
branch circuits and other causes, it is usually de- 
sirable to avoid the conditions of resonance in 
practice. 

Calculations made on a line 750 mi. long trans- 
mitting 75,000 kw. with 100,000 volts between 
phases, and a frequency of 50, indicate that, on 
the sine-wave assumption, the current at the gen- 
erating end would vary only between 265 and 295 
amperes between no-load and full-load conditions 
at the receiving end. The calculated line effi- 
ciency is about 82% at full load. 

Unless it is possible to produce perfect sin- 
wave alternating pressure, higher harmonics 
would introduce great difficulties in the operation 
of such lines. Moreover, the slightest variation 
in the frequency of supply would cause the wave 
length to be no longer exactly four times the dis- 
tance of transmission. Indeed, at the present 
time, the quarter-wave-length transmission is of 
speculative rather than practical or real commer- 
cial interest. 





ELECTRICITY INCLUDED IN EDUCA- 
TIONAL COURSE. 


In order that the student body may get more 
time to devote to technical matters, the faculty 
of the California Institute of Technology has 
eliminated modern languages from the required 
curricula of the engineering classes and the 
hours that were formerly devoted to such sub- 
jects have been given to electricity and kindred 
matters. The change was made after a con- 
sultation between the faculty and Frank B. 
Jewett, chief engineer of the Western Electric 


- Co.; John J. Carty, vice-president of the Ameri- 


can Telegraph & Telephone Co., and other promi- 
nent technical authorities. This action is similar 
to that adopted by the Pennsylvania State Col- 
lege. Graduates of both institutions have been 
applying in large numbers to the engineering de- 
partments of the Western Electric Co. and it was 
decided to make the way of the future trans- 
mission engineers as easy as possible by putting 
them on a practical program in their class life. 
At present a course is being maintained at Colum- 
bia University to give special post-graduate edu- 
cation to Western Electric engineers who lack 
special training for the handling of transmission 
problems. 





OHIO ASSOCIATION COMMITTEES TO 
HOLD JOINT MEETING. 


There will be a joint meeting on Dec. 1 in the 
Statler Hotel, Cleveland, of the illumination com- 
mittee and the lighting and merchandising sec- 
tion of new business co-operations committee of 
the Ohio Electric Light Association. A paper on 
“Industrial Lighting Sales Methods” will be read 
by J. B. Wilson, of the Massillon. (O.) Gas & 
Electric Co., the discussion on which will be led 
by C. G. Eichelberger of the Union Gas & Elec- 
tric Co., Cincinnati, and H. W. Schalling of the 


’ Ivanhoe Regent Works of General Electric Co., 


Cleveland. A visit to Nela Park has been ar- 
ranged for the afternoon of Dec. 1. 
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Flue-Gas Analysis as a Guide to 


Furnace. Control 


Excess Air in Chimney Gases Largest Single Source of Wasted Heat 
—High Stack Temperatures and Unconsumed Combustible Result 
in Lowered Efficiency — Accurate Information Reduces Losses 


By F. F. UEHLING 


President, Uehling Instrument Co., New York City. 


The subject of fuel economy is today of greater 
interest to the fuel consumer than ever before. 
There are two reasons for this fact; first, fuel 
costs from two to three times as much now as it 
did a few years ago, and second, it has often 
been difficult to get even at any price during the 
past few years. The first reason is one that will 
remain. Prices of fuel of every kind will un- 
doubtedly stay high and in all probability will go 
still higher. The second reason, however, should 
vanish entirely when labor and transportation 
facilities are properly controlled. There is plenty 
of fuel for all who need it, the fuel given us by 
nature ready for use being sufficient to last for 
generations, but even when all our mines are 
exhausted and our oil fields pumped dry there 
will be enough fuel in one form or another. 
Nature will at that time again come forward 
with the laws of conservation of matter and 
energy. Carbon and hydrocarbons are really 
conserved unseen by nature, but it remains for 
man -to turn the key which will unlock the great 
storeroom. 

High costs of fuel therefore provides the prin- 
cipal incentive to save, and the greater the cost 
the greater will be that incentive. The principal 
factors which enter into the cost of fuel are 
labor and transportation, prices to the consumer 
being governed by these two charges plus what- 
ever additional charge competition will permit 
the mining interests to add. As our resources are 
depleted mining will become more difficult, and 
as production moves farther away from con- 
sumption transportation charges are bound to 
increase. The price of fuel will therefore ad- 
vance from year to year until finally it will be 
cheaper to make artificial fuel, such as alcohol, 
than to use such fuels as are provided by nature. 
In all probability, however, as long as it lasts, 
the cheapest fuel for our principal needs will be 
that which can be gotten out of the ground in its 
ready-to-use form. That is why it should be 
made to last as long as possible through the prac- 
tice of economy. However, since the price of 
fuel in the future does not seem to interest the 
present generation, the elimination of unneces- 
sary waste should perhaps even be enforced by 
law for the benefit of posterity as well as for the 
present good. 


LarceE Portion or Heat From Fvuet Lost 
THROUGH CHIMNEY. 


No matter how the fuel is consumed or what 
kind of fuel is burned, whether solid, powdered, 


liquid or gaseous, the biggest loss is always due 
to the heat energy wasted up the chimney. In 
this connection it might be well to quote the fol- 
lowing conservative statement from Technical 
Paper No. 205, issued by the Bureau of Mines: 
“In the average boiler plant 35% of the heat in 
the coal burned under the boilers is lost with the 
stack gases. That is, out of every 100 tons of 
coal burned under the boilers the heat of 35 tons 
literally goes up the stack. It is this loss that 
can be greatly reduced and every effort should 
be made to do so.” Accompanying illustrations 
reproduced from this same bulletin illustrate 
graphically the magnitude of fuel waste in steam- 
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Diagram Showing Where Heat Goes in an Average Plant. 


boiler practice and show that the most important 
part of this waste is due to the losses up the 
chimney. According to actual experience, how- 
ever, this loss in the average plant is not less 
than 40% and in very many cases approaches 
50% of the total heat energy in the fuel used. 
The loss up the chimney, which is always the 
largest individual loss in any plant, depends for 
its magnitude on the excess air in the products 
of combustion, the temperature of the products 
of combustion, and on the amount of unconsumed 
fuel in the products of combustion. The excess 
air in the products of combustion results in a loss 
greater than that from any other source. Each 
kind of fuel requires a definite amount of air 
for complete combustion, the exact quantity de- 
pending principally upon the ratio of its carbon 
and hydrogen content. When considering coal, 
for example, the principal constituent is carbon, 
every pound of which requires 12 lbs. of air to 
completely consume or oxidize it. All air that 
is used above this-amount is known as excess 
air, and when supplied in greater quantities than 
is necessary to meet the particular conditions 
of the furnace in which the fuel is burned an 
unnecessary burden is placed on the temperature 
possibilities of the furnace, and the amount of 
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fuel consumed to accomplish a desired result in- 
creases in proportion. 


Amount or Arr ACTUALLY REQUIRED TO BuRN 
COAL. 


Even in fairly good practice about 25 tons of 
air is used to burn a ton of coal, and in the poorly 
operated plants this amount is often doubled. 
Under normal conditions 25 tons of air occupies 
a space nearly 16,000 times as large as the coal 
which it consumes. If the amount of air gener- 
ally used to burn a ton of coal were contained 
in a pipe with 1 sq. ft. of cross-sectional area it 
would have to be long enough to extend nearly 
from New York City to Baltimore. Stated in 
another way, if the floor of a room were covered 
with coal to a depth of one foot the ceiling would 
have to be over three miles high in order for the 
room to contain as much air as is generally used 
to burn that quantity of fuel. The fact that so 
much air is consumed in burning coal is not real- 
ized by the fireman and the important relation 
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Diagram Showing Possible Improvements in an Average 
Boiler Plant. 


Upper diagram shows the. performance of the average 
boiler plant. The middle diagram shows what is being 
dene in the best plants. The lower diagram shows what 
the average plant can and should do. Diagrams were 
prepared by the Bureau of Mines. 


which this huge mass bears to fuel economy is 
generally not given sufficient thought by his su- 
periors. Although air costs nothing and is avail- 
able in unlimited quantities, when used to burn 
fuel in excess of what is required, as in the case 
in the average plant, it becomes one of the most 
expensive of raw materials. — 





ELECTRICAL REVIEW 











803 





All the air that is used in burning fuel, whether 
under steam boilers or for any other process, 
appears in the products of combustion, and if 
three times as much air is used as is necessary 
there will be just about three times as much 
products of combustion as necessary. This gas 
as it passes up the chimney contains the major 
portion of the heat that is unnecessarily wasted, 
the exact amount of heat wasted in. this 
way being determined by the weight of the prod- 
ucts of combustion per pound of fuel burned 
60% 30% 
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and the temperature at which they leave the fur- 
nace or enter the stack. Thus, in the average 
plant from one-third to one-half of the heat 
contained in the fuel is stolen by the products of 
combustion and dissipated into the atmosphere. 


SMOKE Not NECESSARILY A SIGN OF INEFFICIENT 
CoaL CONSUMPTION. 


The other loss up the chimney, namely, that 
due to unconsumed fuel in the products of com- 
bustion, is usually not so serious. The old idea 
that a smoky stack is a sign of tremendous waste 
is not always true and, in fact, whether the gases 
leaving a chimney are smoky or smokeless is no 
indication at all as to the efficiency with which 
the fuel is consumed. Steam boilers, for ex- 
ample, connected with a stack that does not show 
the slightest trace of smoke may burn twice as 
much coal per pound of steam generated as when 
smoke is in great prominence. Black smoke, of 
course, contains unburned carbon, but the amount 
of carbon in this light and finely divided form 
that is necessary to give the products of com- 
bustion a dark or even a black appearance is 
generally only a small fraction of a percent of 
the actual fuel burned. The additional uncon- 
sumed fuel that is apt to be present in the prod- 
ucts of combustion is carbon monoxide and 
hydrocarbons, both of which are caused by an 
insufficient air supply or the improper mixture 
of air with the fuel before it is ignited. Although 
it is possible for the loss due to this cause to be 
serious, it is a fact that the average loss from this 
source can safely be estimated at less than 2%. 
An accompanying diagram based on a representa- 
tive test gives a good idea of what becomes of 
the total heat in the coal and particularly how 
large a proportion of it is dissipated as sensible 
heat in the products of combustion. 

To minimize chimney losses, no matter what 
means is used, it is necessary to know whether 
or not the proper amount of air is being supplied, 
whether or not the air is properly mixed with the 
fuel before it is ignited, and whether or not too 
much heat is left in the products of combustion 
as they pass up the chimney. Under all condi- 


.tions these important facts can be determined by 


consistent flue-gas analyses and temperature 
measurements. Insofar as stack losses are con- 
cerned, the effect of any change in fuel or 
method of firing, the results of any additions: or 
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Chart Showing Relations of Air, Fuel and Percentage 
of COs. 


changes, or the value of any new appliance can 
in this way be determined at once, and the best 
efficiency under the working conditions of any 
plant can generally be obtained and maintained 
without the necessity of lengthy and elaborate 
tests. 


Heat Losses ALLOWED BECAUSE OF LACK OF 
MEASURING DEVICES. 


In 99 cases out of 100 excessive loss of heat 
up the chimney is simply due to lack of facilities 
for determining whether the proper amount of 
air is supplied. . When carbon, the principal con- 
stituent of any fuel, is completely burned the 
result is carbon dioxide (CO,). Complete com- 
bustion occurs when air is supplied in excess of 
what is needed. When, however, the air supply 
is reduced so much that it is little more than that 
which is theoretically: required there is also a 
possibility of incomplete combustion due to an 
insufficient amount of air reaching part of the 
combustible. When this is the case some of the 
carbon in the fuel will become only half oxidized, 
that is, it will burn to carbon monoxide (CO) 
instead of to CO,,. 

It must be remembered, however, that the big 
loss in practice is due to excess air and not to 
an insufficient supply. In order to clearly illus- 
trate the importance of this fact carbon may be 
selected to make the application specific. Since 
carbon is the chief constituent of all fuels the 
same reasoning will also apply to any other fuel, 
the principal difference being that the maximum 
obtainable percentage of CO, is less when fuels 
higher in hydrogen are used due to the fact that 
hydrogen consumes oxygen to form water vapor 
(H,O) instead of CO,. Thus, if a pound of 
carbon were corisumed with the exact amount of 
air required to completely burn it the 21% of 
oxygen in the air used would appear after the 
combustion as 21% CO, in the products of com- 
bustion for the reason that oxygen combines with 
carbon to form an equal volume of CO,. On 
the other hand, if the samme weight of carbon were 
consumed with twice the amount of air theoreti- 
cally required to burn it, only one-half of the 
21% of oxygen in the air used would combine 
with the carbon and the volume of the products 
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of combustion would be twice as much. In this 
case the CO, content would be only 10.5% in- 
stead of 21%. Again, if the same weight of 
carbon were consumed with three times the 
theoretically required air, only one-third of the 
21% of oxygen would combine with the carbon 
and the volume of the products of combustion 
would then be three times as great as theoreti- 
cally necessary and the CO, content only 7%. 
It therefore follows that the lower the percentage 
of CO, in the products of combustion the greater 
will be the volume or weight of the flue gases 
per pound of fuel burned, and the greater the 
temperature of this gas as it leaves its zone of 
usefulness the greater will be the loss per unit 
of its weight. This is clearly shown in one of 
the accompanying illustrations. 

In average steam-boiler practice, for example, 
every pound of flue gas as it passes up the chim- 
ney is laden with sensible-heat energy to the ex- 
tent of from 100 to 200 heat units, and since 
there are from 25 to 30 or more tons of flue gas 
for every ton of fuel consumed, the magnitude 
of this loss is quite appreciable. What it amounts 
to in actual heat units or in the proportion of fuel 
used depends upon the percentage of CO, and 
the stack temperature. A table of losses based 
on carbon as the fuel burned is shown herewith, 
and similar tables can be prepared for any kind 
of fuel. With fuels such as oil, which are high 
in hydrocarbons, the maximum percentage of 
CO, obtainable would be less, but every percent 
drop in CO, would mean a greater increase in 
fuel wasted than a corresponding drop in CO, 





TEMPERATURE OF CHIMNEY GASES, DEG. FAHR. 
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Table Showing Heat Carried Away by Chimney per 
Pound of Combustible. 


jHeat carried away in B.t.u. per pound of combustible 
in the form of dry chimney .gases. tHeat carried away 
in per cent of the total heat in the coal in the form of 
dry chimney gases. 


where a fuel richer in carbon is used. The per- 
centage of CO, in the products of combustion 
is therefore an index to the amount of air used 
per pound of fuel burned no matter what com- 
mercial fuel is utilized. Several illustrations of 
this fact are shown in the accompanying curves. 
Chimney losses can thus be controlled, at least to 
the extent which the particular design of furnace | 
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will permit, by the simple regulation of the air 
supplied so that the weight of the products of 
combustion per pound of fuel burned will be 
reduced to a minimum. The two most important 
constituents of the products of combustion for 
determination by flue-gas analyses are therefore 
the percentage of CO, and the percentage of CO. 
The former should “be made continuously by 
means of.a CO, recorder, while the latter deter- 
mination is only necessary when the percentage 
of CO, is so high that an insufficient supply of 
air to all or part of the fuel is suspected. 
Chimney losses, as previously stated, depend 
upon the amount of excess air in the products of 
combustion which is determined by the percentage 
of CO,, the amount of unburned fuel in the 
products of combustion the magnitude of which 
is indicated by the percentage of CO, and the 
temperature of the products of combustion which 
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can be determined with an ordinary flue-gas ther- 
mometer inserted in the last pass of the boiler 
furnace just before the gas enters the stack. 


Most IMporTANT FActTorR TO DETERMINE HEAT 
LOsSEs. 


Of these three determinations the percentage 
of CO, is by far the most important. The per- 
centage of CO, is something the fireman can. 
easily regulate, and if the brick setting of a fur- 
nace or of a boiler is made tight to prevent air 
infiltration it is an easy matter for him to decrease 
the excess air supply to 50% or less by simple 
cut-and-try, methods in the regulation of draft, 
thickness of firebed, etc., even though the excess 
air supply may have been:200 or 300% before 
he attempted to so regulate combustion. 

Determination of the percentage of CO, being 
generally of much less importance, need be rhade 
only when there is reason to believe that incom- 
plete combustion exists. In fact, the majority of 
plants where CO, recorders are used get remark- 
ably good results insofar as economy is con- 
cerned without making CO determinations at all. 
In other plants a series of tests are run for de- 
termining the maximum safe percentage of CO, 
without the formation of CO and the firemen 
are instructed to keep the CO, as near this point 
as possible without exceeding it. In many plants, 
however, the practice of merely instructing the 
firemen to keep the percentage of CO, as high 
as they can has led to surprisingly good results. 

The third variable, namely, the temperature of 


_ the products of combustion as they enter the 


stack, is one over which the firemen have no 
control at all. This temperature should, of 
course, be kept as low as possible, but it depends 
entirely upon how much of the heat in the fur- 
nace is absorbed or utilized before the products 
of combustion make their final exit. In boiler 
practice, for example, stack temperature depends 
upon the area of the heating surface over which 
the hot gases pass and the cleanliness of the 
heating surfaces. The lower the stack tempera- 
ture the less will be the heat wasted, and the 
higher the percentage of CO, the less will be the 
volume of flue gas to carry away valuable heat 
energy as it passes up the chimney. Since the 


- temperature of the products of combustion does 


not vary materially during short intervals of 
time, the percentage of CO, by itself becomes a 
most reliable index to the greatest loss of all— 
the sensible heat energy wasted up the chimney. 


SAVINGS BY CONTROLLING CHIMNEY LOSSES IN A 
SMALL PLANT. 


As a typical example of what can be done to 
save fuel by the simple regulations 





of the percentage fo CO, it will ‘un- 
doubtedly prove of interest to com- 
pare the two CO, records, shown 
in the accompanying - illustration, 
which were made at a small New 
England plant. A CO, recorder 
was connected with the boilers and 
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Chart Showing Effect of CO. on Quantity of Air Supplied. 


Upper diagram shows ideal conditions not obtainable in boiler practice. 
High, moderate and medium percentages of O, are shown in the lower’ ever, 
diagrams, 40%, 100% and 200% excess air being represented by the dif- 


ferent figures. 


placed in the office of the chief 
engineer without the knowledge of 
the firemen. They knew, how- 
that a 24-hr. evaporation 
test was to be conducted and were 
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instructed to utilize every effort to maintain 
the load during that period with the least 
possible amount of fuel. Although they 
worked hard to make a showing for them- 
selves the chart on the left shows that great 
variations occurred in the percentage of CO, and 
that the average was quite low. After the test 
had been completed an auxiliary CO, indicator 
was placed at the boiler front for the firemen’s 
particular benefit. They were advised that an- 
other test of the same duration would be run, 
but that this time only two things would be ex- 
pected of them. They were to maintai eam 
at the required pressure and keepe the CU as 
high as possible. Not having heard of CO, Be 
fore, the chief engineer simply pointed out the 
indicating column with a statement that it must 
be kept high and that the way to keep it high 
was to make the necessary adjustments of draft, 
thickness of firebed, etc. They were particularly 
instructed, however, to make only one change at 
a time in any adjustment, and then note the 
result ; if the indicator went up they would know 
that the change was made in the right direction, 
and if it went down they would know the change 
was made in the wrong direction. They were 
allowed to use their own ingenuity and to manipu- 
late all furnace adjustments as they saw fit. They 
soon gained confidence and in a few days ex- 
pressed their belief that the proper ratio of air 
to fuel burned could be maintained by watching 
the CO, indicator and making adjustments ac- 
cordingly. The second evaorative test was there- 
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Chart Arranged to Show Stack Losses in Figures for 
Various CO. Conditions. 
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upon started, the chart on the right hand side 
showing the results. This record is consistently 
higher than the first and the percentage of CO, 
is comparatively free from irregularities. The 
actual test showed a saving of 9.9% made solely 





Charts Showing Records of CO. Taken in a Small Plant. 


Both charts were made under test conditions, the chart 
to the left being taken without the knowledge of the 
firemen and without their having any CO. guide. The 
chart to the right was made after the firemen had been 
provided for a short time with a COz2 indicator. 


by the-efforts:of-the firemen who-had-never heard: 
of CO, before: Showings of this kind are being 
made repeatedly at hundreds of prominent and 
smaller plants throughout the country. . 





_HEAT LOSSES THROUGH ELEC- 
TRODES OF SIX-TON FURNACE. 





Extracts from Paper Before American Electro- 
chemical Society Annual 
Convention. 


By M. R. Worre Anp V. DE WysockI. 


The accompanying data was taken during the 
testing of a six-ton Heroult electric steel furnace 
in operation at the plant of William J. Wharton, 
Jr., & Co., near Easton, Pa. The problem under- 
taken was to determine the heat loss of electrodes 
under actual working conditions. 

To measure the temperature a thermocouple 
of nickel and iron wire was used, the ends being 
twisted and fused together and connected with a 
voltmeter. The thermocouple was standardized 
by use of an electric muffle furnace in conjunc- 
tion with a standard platinum-iridium thermo- 
couple. The standard curve thus obtained was 
used for measuring the temperatures of the dif- 
ferent parts of the electrodes, the junction being 
pressed against the electrode by means of a pad 
of asbestos on the end of an iron rod. 

The six-ton furnace was provided with three 
electrodes, each 14.95 in. in diameter, of ordinary 
amorphous carbon. In working up the calcu- 
lated heat flow, Hansen’s value for thermal con- 
ductivity was used—o.o16 calories per second 
per centimeter cube per degree centigrade. 

Each electrode was provided with a water- 
cooled ring immediately above its exit through 
the roof of the furnace and also with a water- 
cooled connection at varying distances above the 
roof of the furnace. 


Heat Losses 1N CooLING WATER. 


The accompanying tests of each of the three 
electrodes, determining the amount of water sup- 
plied to each electrode and its rise of tempera- 
ture, enables us to calculate the electric energy 
represented by the heat in cooling water used by 
each electrode. 
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The stim total of heat in the cooling water for 
the furnace is, therefore, 123.1 kw. Since 650 
kw. was supplied to the furnace, the total elec- 
trode loss is 18.7% of the power used. In order 
to separate the heat carried by the cooling water 








TABLE SHOWING MEASUREMENTS TO OBTAIN 
ELECTRODE HEAT LOSS. 


Electrode. 1 2 3 
bale = gy wos of incoming water, 


ahs ear iete g achiathis cic 6 ech a ce 12 12 12 
Tenmporature of outflowing water, 

GOS. C. cece scccccccscccscceces 33.5 33 38.3 
Rise in temperature, deg. C..... 21.5 21 26.3 
Grams of water flowing per sec- 

CG re bre Reg iclile 66.0. d's 660 oh: 427.8 427.8 427.8 
Calories per second...........+. 9,198 8,984 11,251 
Kilowatts absorbed ............. 38.4 37.6 47.1 


DATA TAKEN TO DETERMINE HEAT LOST TO 
LOWER COOLING RING. 


Electrode. 1 2 3 
Temperature difference, 

RR hr? tswathe Nat's tee e's 156.7 138.0 188.0 
Thermal resistance of 

section of electrode.... 1095 0.1095 0.1095 
Calories heat flow........ 1; 438. 0 1,260.0 1,715.0 
POS i as erhc1s di o30-0 wera esace 6. 5.3 7.2 
Kilowatts for lower band 

(GUTFOTENGE) |. 4.8:6-0,0:4's'0-00:0 32.4 32.3 39.9 





of the upper cooling band from that of the lower 
band (the cooling water passed in series through 
the two bands of each electrode), an attempt was 
made to measure the heat flow into the upper 
water-cooled connection by noting the tempera- 
ture of the electrode below this connection and 
above it at distances of 7.9 ins. apart and calcu- 
lating the heat flow through these sections. The 
accompanying table shows the data obtained. 

It appears that a total of 18.5 kw. was ab- 
sorbed by the upper cooling contact holders, leav- 
ing 104.6 kw. absorbed in the lower water-cooled 
rings. A small amount of heat is radiated from 
the electrode between the upper and lower cool- 
ing bands, but it is negligibly small in comparison 
with the heat carried off by the cooling water. 

In conclusion, we wish to point out the lack of 
satisfactory data for the heat conductivity of 
- carbon electrodes of different diameters and at 
different temperatures. 





ELECTRIC-DRIVEN MERCHANT. VES- 
SEL PLACED IN SERVICE. 





One Turbine-Driven Generator Supplies Power to 
Single Induction Motor Connected Directly 
to Driving Shaft. 


The Eclipse, the first electrically driven gen- 
eral-cargo merchant vessel in the United States, 
was placed in service in Jersey City,.N. J., in 
October. It is also the first electrically propelled 
vessel owned by the United States Shipping 
Board, and is under charter to the American line 
of the International Mercantile Marine. It is a 
vessel of 11,868 deadweight tons, is 440 ft. long 
and has a beam of 56 ft. The boat was built by 
the Union Iron Works of San Francisco, and the 
electri¢ machinery was manufactured by the 
General Electric Co., Schenectady, N: Y., and 
was installed by the Vulcan Iron ‘Works, Jersey 
City, N. J. 

The propulsion machinery consists of ‘a marine 
turbine-generator set. and a three-phase induction 
motor, which drives the single propeller shaft at 
a speed of 100 r.p.m. There are also two steam- 
engine-driven, 125-volt, d-c. exciters, and control 
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Control Panel Installed on First Electrically Driven 
American Merchant Ship. 


equipment for maneuvering the ship. The tur- 
bine is of the horizontal Curtis type, operating 
normally at 3000 r.p.m., and was developed espe- 
cially for marine purposes. The governing sys- 
tem is so arranged that the turbine is controlled 
by a variable-speed hydraulic governor at speeds 
from 20 to 110% of normal. Further protective 
devices in the way of a centrifugal-type pre- 
emergency governor for controlling the speed up 





2 ite pie 


se SASS ALTE LASER LAT 














$000-Hp., Three- Phase Induction Motor for a 
Steamship “Eclipse.’’ 
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to 115% of normal, and a ring-type emergency 
governor for preventing the turbine from run- 
ning at speeds exceeding 125% of normal, are 
also provided. 


DETAILS OF: ELECTRICAL PROPULSION AND CON- 
TROL EQUIPMENT. 


The three-phase, 2300-volt generator is espe- 


cially designed for marine service, and incor- 
porates several features necessary to meet the 

















; Marine Turbogenerator Set of Curtis Type, Rated at 
3000 Hp. 


particular requirements of the class of work 
which it is called upon to do. The stator con- 
sists of a one-piece cast-iron frame with openings 
in the top for ventilation, and a core built up of 
annealed segments of thin sheet iron of special 
material to insure low core loss, the segments 
being held in place by heavy cast-iron flanges at 
each end. 

Windings are built up of formed coils pressed 
from enameled cable, each turn consisting of rec- 
tangular copper strips in multiple. Eddy cur- 
rents are eliminated by the strips being well in- 
sulated from each other, and ventilation is pro- 
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Wiring Diagram of Important Circuits for Control and 
Operating of Electrically Driven Ship. 


(A) Single-conductor 1,250,000-cir. mil cable. (B) Two 
1,250,090-cir. mil cables. (C) Two-conductor 200,000-cir. 
mil cables. (H) Single-conductor 300,000-cir. mil cable. 
(J) Single-conductor 30,000-cir. mil cable for field of 
exciters. (K) Two-conductor 60,000-cir. mil cable to 
ventilator motor. 


vided by a centrifugal fan mounted at each end 
of the rotor. 
An induction motor rated at 3000 hp. and run- 
ning at a normal speed of 100 r.p.m., which gives 
a total reduction from turbine speed of 30 to 1, 
is used to drive the propellor shaft. Ventilation 
is- provided by a separate motor-driven blower. 
The construction of the motor stator is similar 
to that of the generator stator. .The rotor con- 
sists of a cast-iron spider keyed to the shaft on 
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which the rotor core is assembled, the winding 
being made of insulated copper bars. 

A water-cooled resistor and a control panel 
make up the control equipment. The water- 
cooled resistor, which is mounted on the top of 
the control panel, is inserted in the circuit when 
operating the motor at low speeds. The panel is 
made up of a structural-iron cell faced on one 
side by a sheet-steel plate upon which are mount- 
ed all the electrical instruments and the electric 
and speed levers for normal operation of the 
machinery, the two levers being mechanically in- 
terlocked to prevent improper starting and run- 
ning conditions. The electric lever moves the 
master controller, which, in turn, energizes the 
contractors of the control group, the central 
group being normally operated by solenoids. 

In addition to the speed and electric levers, 
there is a field register for regulating the gen- 
erator-field resistance and an auxiliary handle for 
operating a fused disconnecting switch in the 
control circuit leading from the 125-volt power 
supply to the master controller. There are also 
levers for connecting either exciter into the cir- 
cuits, two exciter resistors and levers for con- 
necting the blower and generator field to the ex- 
citer bus. 

If for any reason it became necessary or de- 
sirable to operate the control group manually, 
this may be accomplished by means of three levers 
mounted on the left side of the control panel. 
These levers are, from left to right, the register 
lever, the field lever and the reverse lever. 





JOINT MEETING OF ELECTRICAL AND 
MECHANICAL ENGINEERS. 


The “Long Day in the Steel Industry” instead 
of the “Anierican Power Problem” as originally 
planned, will be the subject of a joint meeting of 
the New York section of the American Institute 
of Electrical Engineers, management and metro- . 
politan sections of the American Society of 
Mechanical Engineers and the Taylor Society, on 
Friday evening, Dec. 3, at the Engineering So- 
cieties building, 33 West 39th street, New York 
City. 

Fred J. Miller, president of the American 
Society of Mechanical Engineers, will preside and . 
the first report of a recent survey of “The Three- 
Shift System in the Steel Industry” will be given 
by Horace B. Drury, formerly in the department 
of economies, Ohio State University and recently 
with the industrial relations division, United 
States Shipping Board and author of “Scientific 
Management.” The “Point of View of the Manu- 
facturer” will then be presented, followed by a 
general discussion led by Robert B. Wolf, con- 
sulting engineer and vice-president-elect of the 
American Society of Mechanical Engineers. 





WESTERN ELECTRIC CO. RUSHING 
TELEPHONE SUPPLIES. 

In an effort to increase the output of telephone 
materials the Western Electric Co. has brought 
its organization up to the highest point in its his- 
tory. An increase in personnel has been accom- 
plished at each of its works, the number of em- 
ployes at its main factory at Hawthorne, near 
Chicago, passing the 22,000 mark recently. 
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Safe Christmas Decorations 


Christmas is coming on apace, and the elec- 
trical appliance manufacturers have already got- 
ten out their seasonal brochures and booklets 
with the snow and holly and Christmas tree upon 
them and the electrical gift featured as the 
supreme Christmas gift. Jobbers, dealers and 
central-station companies are already distributing 
their seasonal literature. Shop windows dressed 
in the Yuletide spirit will. be seen everywhere 
before many weeks are gone, and the newspaper 
advertisements will teem with the motto of giving 
something useful — something electrical — this 
Christmas. 

Every Christmas season sees its tragedies and 
near-tragedies on account of fire. The cold 
weather is conducive to fires because of the 
greater need for heat and because of the greater 
difficulties of combating fires when they do occur. 
Every dealer, jobber, and every central-station 
company is serving humanity when they draw at- 
tention to the dangers of fire. In doing so they 
further, no less, the interests of the electrical 
industry. Each year Christmas trees laden with 


cotton snow, paper trimmings, combustible ma- | 


terials and the naked flames of candles turn 
homes full of merriment into houses of mourn- 
ing. 

Everyone with the interests of humanity at 
heart, and everyone who would further the. best 
interests of the electrical industry as a whole, 
will take steps now and from now on to advo- 
cate safe wiring and common-sense precautions 
and the use of the electric bulb in place of the 
naked flame, not only where Christmas trees are 
involved, but everywhere. 


The Power Plant at the Mine 


The recent labor situation in Great Britain, in 
which the railroad workers, freight handlers and 
allied trades threatened to go out on strike in 
sympathy with the striking coal miners and so 
tie up the entire industrial life of the nation, is 
of very great interest to us here in America. 
Coal is as vital a part of our national life as it is 
the life of Great Britain. Our vast water powers, 
compared to which those of Great Britain are 
insignificant, can never take the place of coal. 
The. movement toward nationalization of coal 
mines is going on within our shores, although 
more insidiously, perhaps, than is the case across 
the sea. The problems of Great Britain today 








are our problems tomorrow, if not today. From 
their experiences we can profit. | 

The power plant at the mine—not necessarily 
a superpower plant—would eliminate the railroad 
as a factor in fuel supply, also the railroad work- 
ers as a factor to be reckoned with during times 
of strikes. Low grade fuels, fuels high in ash 
and sulphur and of small sizes that now lack a 
market would immediately become of value, so 
turning to usefulness material that is now com- 
monly waste. Railroad facilities would be con- 
served and a link in our industrial chain—a 
source of weakness—would be eliminated. 

The power plant at the mine, or in close 
proximity thereto, is bound to come some day. 
When it does, however, the major problem may 
not be that of transmission—potentials of 250,000 
volts are now considered commercially feasible ; 
nor of finance. The problem, at least in many 
instances, will be that of water. Any power 
plant requires plenty of water, and considerably 
larger quantities if operating condensing. The 
cooling tower and spray pond are feasible for the 
small plant, but they are out of the question for 
the really large plant of 150,000-kw. capacity or 
above, such as we are accustomed to consider in 
this country. 

Operating condensing will be necessary on the 
score of economy, and the problem of obtaining 
water in sufficient quantity in both winter and 
summer, will be a difficult one in many cases. 
There is still another problem to be reckoned 
with, however. The water existing in proximity 
to coal mines is often quite corrosive. This 
means, of course, that under these circumstances 
boiler water must be treated continuously on the 
score of safety to the boilers. This in turn means 
that power plants will be forced to operate con- 
densing on the score of economical water treat- 
ment, regardless of the higher fuel economy. 

The large power plant at the mine is indeed 
desirable. It will hasten the day of railroad 
electrification, it will lessen the widespread dis- 
ruption that might come about through sympa- 
thetic strikes, and it will relieve the railroads 
from transporting fuels that are composed 
largely of useless material which must be hauled 
away after the useful portion has been burned. 
It will also make available for profitable use 
fuels now allowed to go to waste. But water— 
finding enough and conditioning it—rather than 
voltage, money or fuel. will be the big probiem 
around many mines, 








ELECTRICAL REVIEW 





Vol. 77—No. 21. 





THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








RATE INCREASE DISAPPROVED DUR- 
ING INVESTIGATION. 


The Public Service Commission oi Pennsyl- 
vania handed down a decision Nov. 5 in a rate 
case of the Reading (Pa.) Transit & Light Co., 
stating its disapproval of the increase in a rate 
while a complaint is pending or while an investi- 
gation is under way. The case at issue covers a 
traction charge, but the ruling of the commission 
is designed to cover light and power and other 
phases of utility service. In permitting the com- 
pany to modify a rate schedule, it says: 

“The commission looks with great disfavor 
upon increases in rates made while it is investi- 
gating the reasonableness of an_ established 
charge. Where the commission has almost com- 
pleted its investigation and is about to render its 
decision, establishing the reasonable rate to be 
collected, the utility should not disturb existing 
conditions by filing a new and increased schedule 
of rates, and if the commission had “the power, 
under the law, it would undoubtedly suspend such 
a schedule under such conditions.” 





UTILITY COMMISSIONERS MEET IN 
WASHINGTON. 





National Association of Railway and Utility Com- 
missioners Consider Pertinent Questions in 
Two-Day Convention. 


Regulation, safety requirements, private own- 
ership and service standards were among the 
topics discussed at the annual convention of the 
National Association of Railway and Utility Com- 
missioners held in Washington, D. C., Nov. 10- 
12. In his annual report, President Walter A. 
Shaw discussed the jurisdiction of state commis- 
sioners in railroad regulation, and urged the pro- 
tection of their constitutional rights. Politics 
should not be permitted to interfere with regu- 
lation, he said. 

The report of the committee on safety of oper- 
ation of public utility companies was devoted 
largely to electric utilities. Recent requirements 
for street railways were reviewed. The scope 
and history of the development of the National 
Electrical Safety Code were given in consider- 
able detail, and it is expected that the forthcom- 
ing addition will be found adequate and satis- 
factory. 

The report of the committee on public owner- 
ship and operation was outspoken in favor of 
private ownership with regulation as against pub- 
lic ownership without regulation. A round-table 


discussion of service standards and street-railway 
problems was held. 

In addition to the usual reports, the conven- 
tion listened to addresses by Judge George W. 
Anderson, Boston, and C. B. Aitchison of the 





Interstate Commerce Commission. Exercises 
were held on Armistice Day, Interstate Com- 
merce Commissioner Clark presiding. 

The following officers were elected for the 
ensuing year: President, James A. Perry, 
Georgia; first vice-president, Paul D. Jackson, 
Wisconsin; second vice-president, Dwight N. 
Lewis, Iowa; secretary, James B. Walker, New 
York, and assistant secretary, Leroy S. Boyd, 
Washington. The next annual convention will be 
held in Atlanta. 





LIGHTNING PROTECTION AND CON- 
DENSERS DISCUSSED BY A.TI.E.E. 





Density of Arrester Installation and Shielding In- 
fluence of Trees and Buildings Shown to Be 
Important Factors in Circuit Protection. 


The 365th meeting of the American Institute 
of Electrical Engineers was held in Chicago, 
Nov. 12, under the auspices of the Chicago sec 
tion and the protective devices committee, with 
the electrical section of the Western Society of 
Engineers participating. A meeting of the board 
of directors was held in the rooms of the Western 
Society of Engineers in the afternoon, and an 
informal reception and dinner was given at the 
City Club in the evening, a technical session 
being called to order following the dinner. 

Papers were presented by D. W. Roper of the 
Commonwealth Edison Co., Chicago; N. A. 
Lougee of the General Electric Co., Schenectady, 
N. Y.; C. T. Allcut of the Westinghouse Electric 
& Manufacturing Co., Pittsburgh, and V. E. 
Goodwin of the General Electric Co., Pittsfield, 
Mass. The paper by D. W. Roper reviewed 
and summarized the experiences of the Com- 
monwealth Edison Co. in protecting 4000-volt 
lines against lightning disturbances during the 
past five years. Data accumulated during this 
period was combined and segregated in various 
ways to bring out as clearly as possible the im- 
portance of the various factors in influencing the 
hazards of lightning. It was shown that only a 
few poles were destroyed each year by actual 
lightning strokes, the number being so small as 
to be of no importance whatever. However, dis- 
turbances resulting from lightning discharges 
were shown to be quite common during the 
summer season, and the data presented indicated 
methods of minimizing the consequences of such 
disturbances. 


DIFFERENT Types oF LIGHTNING ARRESTERS 


Have Equa Merit. 


It was shown that, so far as the data went, 
there was but little if any difference in the merits 
of the various lightning arresters used by the 
company. One arrester of particularly low re- 
sistance appeared to have a slight advantage over 
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the others, but the superiority of this one type 
was not of sufficient importance, or sufficiently 
well demonstrated, to be considered as the main 
feature of the paper. An analysis of transformer 
and fuse burnouts in relation to the density of 
lightning-arrester installation brought.out a quite 
definite feature of protection. -The aceompany- 
ing curve shows the relations found to exist be- 
tween the number of arresters installed per square 
mile and the percentage of transformer failures 
due to lightning. The dots on the curve repre- 
sent the conditions prevailing in each afrester 
district or area. In determining the shape of 
the curve representing all these points it was 
necessary to give weight to each point 
of the varying actual numbers of transf@gmaers 
and arresters represented by each. Se 

curves drawn ina similar manner, and represent- 


ing the various types of arresters, had the same © 


form as the composite curve, thus supporting 
the idea that the relative merits of the different 
types were about the same. 

In a discussion prepared by Dr. C. P. Stein- 
metz, and read by H. R. Summerhayes, it was 
pointed out that the effects of a lightning-stroke 
disturbance resulted in a race between trans- 
former-insulation resistance and _lightning-ar- 
rester conductivity to ground. If the arrester or 
arresters on the circuit were of sufficiently high 
conductivity to release the stored up charge of 
electricity to ground before the transformer in- 
sulation failed, then the transformer would be 
protected. It was the opinion of Dr. Steinmetz 
that increased density of arrester installation 
would help in the protection of circuits. He 
called attention to the fact that Mr. Roper’s 
paper was based upon a vast amount of experi- 
ence, saying that it represented in all 90,000 
lightning-arrester years. 

The screening. effect of trees and buildings 
, was brofight up in a discussion prepared by J. L. 

Hayden, Schenectady, N. Y., and read by N. A. 
Lougee. It was pointed out that this screening 
effect was so distributed in a system such as that 
in Chicago that it would add to the apparent 
beneficial influences of increased density of in- 
stallation. Great precision has been attained in 
the design of arresters, according to E. E. Creigh- 
ton, Schenectady, N. Y., who discussed points 
of design and construction. According to Mr. 
Creighton, the first arresters were built to take 
care of any one or several possible types of con- 
ditions that were thought might arise as a result 
of lightning discharges. Experience with these 
earlier types has pointed the way to improve- 
ments and to more economical types. This ex- 
perience has also revealed much of the nature 
of the disturbances that actually take place. It 
was said that the next steps in arrester develop- 
ment would probably be the perfection of com- 
pression-chamber types and the displacement of 
the present wooden boxes by porcelain-tube con- 
tainers. 


EcoNnoMiIc PROBLEMS INVOLVED IN LIGHTNING 
PROTECTION. 


Low resistance, reliability and low cost were 
given as important points in lightning arrester 
construction by V. E. Goodwin, Pittsfield, Mass. 
He suggested that it might be advisable to install 
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a certain number of large arrester units at 
strategic points on a large system to serve as 
emergency equipment, taking care of disturbances 
too great for the smaller units. The question of 
the economic limits of increased lightning-pro- 
tection cost was brought up in a discussion by 
H. B. Gear, Chicago. He stated that in 1917 the 
(20) 
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cost of lightning-arrester maintenance in Chicago 
was about five times the cost of transformer re- 
placements, with an average density of 190 ar- 
resters per square mile. By analysis of the 
curve showing the relation of density to burnouts, 
he showed that the sum of the costs of mainte- 
nance and replacements should have been about 
the same if a density of only 100 arresters per , 
square mile had been employed. A density of 
128 would allow an arrester for each transformer 
in a fully built section of the city with a few 
additional ones for special assignment. Mr. Gear 
was of the opinion that the economic solution of 
the arrester problem would result in the selection 
of a density somewhere between 100 and 200 per 
square mile. However, questions of good service 
might justify some additional installations over 
those justified by the available cost records. Prof. 
Edward Bennett, Madison, Wis., stated that he 
believed the shielding effect of trees and build- 
ings to be fully as important as increased arrester 
density in protecting circuits. He said that there 
was considerable chance for error in assuming 
that added protection would be given, as indi- 
cated by the curves presented by Mr. Roper, by 
the addition of arresters without other conditions 
being changed as well. ‘Further discussion was 
participated in by H. R. Woodrow, New York 
City, H. R. Summerhayes, Schenectady, N. Y., 
and Mr. Roper. 

“Life and Performance Tests of O F Light- 
ning Arresters” was the subject of a paper by 
N. A. Lougee of the General Electric Co. He 
showed illustrations of arresters of this type and 
various parts and circuits used with them. It 
was shown that arresters of this type had demon- 
strated their merits in actual service as well as 
in tests conducted to determine their life and per- 
formance under known conditions. Oscillograph 
curves presented with the paper gave an idea of 
actual voltage and current conditions resulting 
from various tests. In discussing this paper, H. 
R. Woodrow, New York City, described actual 
operating experiences encountered. 

Lightning arrester spark-gap design was 
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shown to be undergoing many changes in a paper 
by C. T. Allcutt of the Westinghouse Electric & 
Manufacturing Co. The combining of two gaps, 
one exposed and one partly or completely in- 
closed, with condensers and resistances to form 
a single unit, and called the “protected impulse 
gap,” was described at considerable length. This 
type of gap was said to possess several advan- 
tages, including uniformity and reliability of op- 
eration under severe weather conditions. 


Uses AND APPLICATIONS OF ELECTROSTATIC CON- 
DENSERS. 


Characteristics and applications of electro- 
static condensers were covered in a paper by 
V. E. Goodwin of the General Electric Co. Con- 
densers were shown to be in use in telephone 
work, to produce high-frequency current, in con- 
nection with lightning-protection equipment, for 
power-factor correction and for other purposes. 
Greatest stress was laid on the use of condensers 
for power-factor correction. It was shown that 
condensers were ideal in many ways for such 
service, their chief source of merit being econ- 
omy, ease of maintenance and operation and cor- 
rect application. That is, condensers correct the 
difficulties of poor power-factor at thé source 
and so save line and transformer capacity and 
losses as well as station capacity and losses. An- 
other advantage lies in the fact that small units 
can be installed,—a condition often impossible 
or impractical with synchronous condensers. 

Discussion of the paper brought out a number 
ef interesting applications, one of them being 
the protection of a submarine cable used in signal 
service. The idea of including a condenser as a 
part of each induction motor sold was suggested 
by H. R. Summerhayes, but he also pointed out 
the disadvantages of such a scheme and said 
that larger units serving several motors should 
prove more satisfactory. 

President A. W. Berresford, Vice-Presidents 
E. H. Martindale and C. S. Ruffner, and Secre- 
tary F. L. Hutchinson were in attendance at the 
dinner and meeting. President Berresford gave 
a short talk before the opening of the technica! 
meeting. President F. K. Copeland of the West- 
ern Society of Engineers was also present and 
talked briefly after the dinner. 





DIRECTORS OF S&S. E. D. MEET IN NEW 
YORK CITY. 





Progress Made in Society’s Activities During Past 
Six Months Shown in Report Presented at 
Semi-Annual Meeting of Board. 


The activities of the Society for Electrical 
Development during the past six months were 
reviewed by General Manager James M. Wake- 
man in his report to the directors of the organi- 
zation at the semi-annual meeting of the board 
held in New York City Nov. 9. The proceedings 
were presided over by W. W. Freeman, presi- 
dent of the society. Mr. Wakeman pointed out 
the fact that since the first of the year 249 new 
members have joined the society, of which 86 
joined within the past two months. The repre- 
sentatives of the organization have visited the 
principal cities in 28 states and some of the 
larger cities of Canada. 
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The subject of the formation of local organi- 
zations to carry on the development work and 
their affiliation with the society was discussed. 
It was felt that the formation of these local 
electrical bodies is a move in the right direction 
and should be encouraged by the society. The 
society supplies the initial service, national in 
its character, which can-be greatly enhanced by 
intensive local application through the local or- 
ganizations. A special committee was appointed 
to work out the plans for this phase of the so- 
ciety’s activities. 

Mr. Wakeman referred to the good work which 
is being done by the society’s newspaper and 
magazine writers in bringing to the attention of 
the public at large not only the advantages of 
electrical service but the importance of the cen- 
tral station to the community it serves and the 
necessity for such communities giving to the pub- 
lic utilities the moral and financial support neces- 
sary for their success and development. He also 
called attention to the work done in securing the 
co-operation of manufacturers to the extent of 
modifying their advertising copy, refraining from 
the use of scare headlines, alarming statements, 
etc., and reported that the manufacturers writ- 
ten on such subjects had replied expressing ap- 
preciation of the society’s interest in the matter 
and in a number of cases have agreed to modify 
their advertising copy in accordance with the 
society’s request. 

Another phase of the work commented upon 
is the compilation of data in regard to electrical 
fires. The statistics so far compiled, covering 
the greater part of the United States, show that 
less than 3% of the fires in this country are 
caused by electricity and more than half the 
fires designated as electrical occur out-of-doors 
on poles, trolley-cars and other places, which 
would not properly come under the definition of 
electrical fires, thus showing only a trifle over 
1% of the total fires as being electrical in their 
origin. 

Henry L. Doherty, New York City, in recogni- 
tion of his services to the society, was appointed 
to serve as a director to fill a vacancy existing on 
the board of directors among the representatives 
at large. George Weiderman, Brooklyn, N. Y., 
was appointed by the board of directors to serve 
the unexpired term of Ernest McCleary, who has 
resigned after having served the society in the 
capacity of director from the time of its organi- 
zation. 

General Manager Wakeman reported that the 
“Electrical Christmas Campaign” now being con- 
ducted by the society is being so thoroughly par- 
ticipated in by the industry that already more 
money has been received for the Christmas dis- 
play material, booklets, etc., than was received 
during Christmas campaigns held in previous 
years. 


INCREASE SHOWN IN WESTING- 
HOUSE BUSINESS. 


The Westinghouse Electric & Manufacturing 
Co. has announced that its sales billed during the 
six months’ period from April 1 to Sept. 30, 
1920, amounted to $78,771,675. The sales billed 
during the previous year ending March 31, 1920, 
totaled $136,052,092, indicating that the current 
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year’s business will be in excess of last year’s. 
The gross income for the six and 12 months’ 
periods mentioned was $8,164,875 and $16,801,- 
164, respectively ; interest charges, $751,852 and 
$1,594,823, and net income available for divi- 
dends, etc., $7,413,023 and $15,206,341. The cur- 
rent assets on Sept. 30; 1920; were $128,630,880, 
which compares with $101,896,951 for March 31, 
1920, while the current liabilities were practically 
the same for the two dates, viz., $31,000,000 in 
round figures. The $30,000,000 issue of 7% gold 
bonds recently put out by the company (subject 
to the favorable action of the stockholders at 
the meeting Nov. 18) has all been sold. 





INDICTMENT AGAINST UTILITY COM- 
PANY DISMISSED. 





Judge Mayer in United States District Court Hands 
Down Decision Favorable to Brooklyn 
Edison Co. in Coal Case. 


On Oct. .4 indictments were voted against the 
Brooklyn Edison Co., charging it with hoarding 
coal and of violating the Lever act. Last week 
in the United States District Court, Judge Julius 
M. Mayer, after hearing arguments sustained the 
demurrer against the indictment brought by the 
Department of Justice against the Brooklyn Edi- 
son Co. and other defendants, dismissed the in- 
dictment on the ground that section 6 of the 
amendment of 1919 to the Lever act was not 
intended to apply to corporations such as the 
Brooklyn Edison. Co. Decision was reserved 
upon the concurrent motions to also dismiss in- 
dictments charging conspiracy and fraud in the 
case of priority orders issued by the Interstate 
Commerce Commission. That charge involved 
not only the Brooklyn Edison Co., but also Wal- 
ter F. Wells, vice-president and general manager, 
and Harry P. Wood, formerly operating engineer 


of the company. Judge Mayer, in sustaining the. 


demurrers insofar as they applied to the Brooklyn 
Edison Co., said: 


“Passing on the constitutional questions raised, this 
indictment cannot stand unless defendant is one of those 
prohibited under section 6 of the so-called Lever act 
from doing the acts there denounced. The defendant 
is not a wholesaler, retailer or other dealer in coal, nor 
is it-a manufacturer within the meaning of section 6. 
Defendant is a public utility corporation engaged in 
the manufacture, production and sale of electric light 
and power. It is a matter of common knowledge that 
the business of such corporations is subject to regula- 
tion by public service commissions or similar bodies. 
Such corporations are not in the same situation as un- 
controlled private corporations or individuals. They 
owe a duty to the community to furnish light and 
power adequately and without cessation, so far as 
practicable. 

“To perform this dutv they need coal and exigencies 
and contingencies must be foreseen. I am of the opin- 
ion that Congress never intended that this discretion 
should be controlled or interfered with by this act, 
particularly in. view of the many regulatory statutes, 
national and state, which relate either to public utility 
corporations or carriers, interstate or intrastate. Fur- 
ther, the phrase ‘public utility corporations’ is well 
known both colloquially and technically. If Congress 
had intended to apply section 6 to public utility corpo- 
rations it could have so stated in simple language. 

“But there is an even broader reason ‘manufacturer’ 
does not refer to corporations like defendant. The 
furnishing of light and power was vital to the country 
during the war. No one could foresee what might 


happen or be needed. It was the duty of a light and 
power public utility corporation to prevent so far. as 
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possible the shutting down or suspension of the service 
of light and power. Congress undoubtedly realized that 
it would interfere with and possibly impair the useful- 
ness of such corporations as defendant if they were 
left at the mercy of section 6 instead of subject to the 
regulation of the appropriate regulatory bodies. I am, 
therefore, of opinion that section 6 clearly does not 
apply to this defendant. There are other reasons 
which support the view that the indictment fails to set 
forth allegations sufficient to charge a crime, but these 
it is unnecessary to discuss. Demurrer sustained and 
indictment dismissed.” 





GENERAL ELECTRIC ISSUES ADDI- 
TIONAL STOCK. 


Directors of the General Electric Co. at a 
meeting in Boston, Nov. 12, authorized the issu- 
ance of $27,500,000 additional stock, which will 
be offered to stockholders at par at the rate of 
one share of new stock for every five shares of 
old stock held. The company now has outstand- 
ing about $138,000,000 in stock, on which it pays 
8% per annum in cash and 4% in stock. Sales 
billed for the current year will approximate 
$270,000,000, according to a statement given out 
in connection with the new stock offering. This 
compares with average sales billed for the last 
five years (November-December, 1920, esti- 
mated) of $212,000,000 and $88,407,000 for the 
previous five years. The proceeds of the stock 
offering will be used for additional working capi- 
tal necessitated by the large increase in the com- 
pany’s busifiess. : | | 





CENTRAL STATIONS FOR RADIO COM- 
MUNICATION. _ 





E. F. W. Alexanderson Presents Interesting Paper 
Before Joint Meeting in New York City— 
Liebmann Memorial Prize Awarded. 


The Institute of Radio Engineers and the New 
York Electrical Society were treated to an inter- 
esting paper on “Central Stations for Radio Com- 
munication” by E. F. W. Alexanderson, chief 
engineer, Radio Corp. of America, at a joint 
meeting of those organizations held in the Engi- 
neering Societies Building, 33 West 39th street, 
New York City, Wednesday evening, Nov. Io. 

In his paper the author showed the close con- 
nection between electric power engineering and 
modern radio engineering and how the generally 
established principles of alternating-current pow- 
er technique applies to the radio technique almost 
without change, although the number ‘of alterna- 
tions per second in the latter is about one thou- 
sand times as great. Such devices as the “mag- 
netic amplifier,” a remarkable instrument whereby 
the feeble energy of the human voice is vastly 
increased, and the three-electrode vacuum tubes. 
for radio reception were described. The design 
of transmitting equipment was compared with 
the design of the usual alternators and power 
plants of electrical transmission. The main prob- 
lems encountered in the development of the radio 
central station were presented and an account of 
their solution given. The great station on Long 
Island, now under construction by the Radio Corp. 
of America for communication simultaneously 
with various points in Europe, South America 
and the Orient, was described and illustrated. 
This most recent development in radio engineer- 
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ing enables the flexible use of antennas and alter- 
nators in such fashion as to concentrate the trans- 
mission energy on those circuits which most re- 
quire it. 

Previous to the presentation of the paper, the 
Liebmann memorial prize for 1920, being the in- 
come on a fund of $10,000, for the greatest con- 
tribution in recent years to the art of radio com- 
munication, was awarded to Roy A. Weagant, 
consulting engineer, Radio Corp. of America, for 
his work in the development of methods of re- 
ducing the influence of atmospheric disturbances 
in radio reception. 





COMMITTEES APPOINTED BY EMPIRE 
ASSOCIATION. 


At a meeting last month of the executive com- 
mittee of the Empire State Gas and Electric As- 
sociation the following committee chairmen were 
appointed: Electric production committee, E. P. 
Peck, Utica Gas & Electric Co., Utica, N. Y.; 
electric distribution committee, H. W. Watt, 
Westchester Lighting Co., Mt. Vernon, N. Y.; 
electric meter committee, Edgar B. Stevens, 
Municipal Gas Co.; commercial committee, I. 
Lungaard, Rochester Gas & Electric Corp,, 
Rochester, N. Y.; committee on rural service, 
Bert H. Shepard, Iroquois Utilities, Inc. The 
advisory rate committee consists of F, B. Steele, 
Utica Gas & Electric Co,, Utica, chairman; C. A. 
Graves, Southern New York Power Co., Walton, 
N. Y., and H. O. Palmer, Empire Gas & Electric 
Co., Auburn, N. Y. 





WAGE FACTOR IN PUBLIC UTILTY 
OPERATING COSTS. 





Illinois Committee on Public Utility Information 
Points Out Relationship Between Wages and 
Rates for Central-Station and Other Services. 


Wages directly or indirectly now constitute ap- 
proximately 85% of the cost of producing electric 
transportation and communication services and 
are the governing factor in what the public pays. 
Not only have there been big advances in wages 
of utility company employes, necessitated because 
of the higher living costs, but also in every other 
industry with which the service companies do 
business, and these increases have been passed on 
in the higher prices of all commodities purchased 
by the companies. - The close relationship between 
wages and rates for utility services is pointed out 
in an analysis of the situation by the Illinois 
Committee on Public Utility Information, which 
makes the following statement: 

In any discussion of rates of service companies the 
question of wages must be given first importance. The 
utility industry has no control over wages, for the wage 
increases granted in every other industry are equally as 
much a governing factor. The utilities must compete 
with the wages paid by other industries in order to re- 
tain their employes. Their employes must have such 
pay as enables them to meet present living costs. The 
companies must have prices for their services such as 
will enable them to pay the high prices for commodities 
used in producing service, and these costs are in large 
measure resultant from the higher wage scales. 

_ Wages of the 143,000 employes who produce the pub- 
lic services in Illinois have been increased an average 
of 96%, and in many individual cases the advance has 
been much greater. Of the prices the utilities pay for 
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coal, oil, steel, copper, wood and the countless other 
items, no less than 60 to 80% is a labor charge. 

Increases in wages at the coal mines, the ore mines, 
the steel mills, the copper mills and refineries, to rail- 
road employes necessitating higher freight rates, and in 
the countless other industries having to do with pro- 
duction, have been passed on to the utilities in the form - 
of higher commodity prices. If the utilities were not 
able to increase their rates to customers and at least 
partially absorb these wage advances, production of 
transportation, communication, power, heat and light 
would necessarily have to cease. 

In spite of the difficulties arising from the wage prob- 
lem, the service companies appear to have handled the 
situation better than any other industry. This is at- 
tested by the fact that in spite of the wage aavances 
all along the line, the utilities in Illinois have increased 
service prices to their customers an average of but 17% 
on electric rates and 35% for telephone service, the 
companies absorbing the greater burden through econo- 
mies in production. These are the smallest advances 
noted in prices of any commodities of general use 
over the war period. 





WASHING MACHINE MANUFACTUR- 
ERS DISCUSS PROBLEMS. 


Methods of distribution and intensive selling 
formed the principal topic at a meeting of the 
American Washing Machine Manufacturers’ As- 
sociation, held in Chicago last week. The discus- 
sion emphasized the point that the labor, time and 
money-saving qualities of the electric washing 
machine should make it unaffected by any slump 
in the condition of the retail market, and plans 
were advanced for impressing jobbers and deal- 
ers as to this point.. The meeting was well at- 
tended, adjournment being made to a regularly 
scheduled meeting in January. 





FIRE PROTECTION ASSOCIATION TO 
MEET IN SAN FRANCISCO. 


The twenty-fifth annual meeting of the Na- 
tional Fire Protection Association wil] be held at 
San Francisco June 14-16. The program com- 
mittee of the organization is conferring with the 


‘railroads respecting rates and routes and an early 


announcement of these items will be made. It 
has been decided by the executive committee to 
create a committee on protection against light- 
ning, a subject previously handled by the com- 
mittee on signaling systems. 








COMING CONVENTIONS. 


Jovian Order. Annual convention, St. Louis, Nov. 
25-26. Headquarters, American Hotel Annex. 

Indiana State Electrical Contractors and Dealers’ 
Association. Annual meeting, South Bend, Ind., Dec. 
ee H. Shumaker, 902 South Michigan street, South 

end. 

American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, Ill. 

National Council of Lighting Fixture Manufacturers. 
Annual convention and lighting fixture market, Elm- 
wood Music Hall, Buffalo, N. Y., Feb. 14-19. Secretary, 
Charles H. Hofrichter, 8410 Lake avenue, Cleveland. - 

National Fire .Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Franklin 
H. Wentworth, 87 Milk street, Boston. : 

American Institute of Electrical Engineers. ‘Arinual 
convention jointly with the Pacific Coast Convention, 
Salt Lake City, Utah, June 20-25. Secretary, F. L. 
Hutchinson, 33 West 39th street, New York City. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred: Central-Station Matters for the 
Man Engaged in Selling Electricity 








FINANCIAL SIDE OF UTILITY PRE-. 


SENTED TO INVESTOR. 


In connection with its recent offering of first 
preferred 6% stock, the Pacific Gas & Electric 
Co., San Francisco, gives details regarding its 
growth and earning capacity. It is stated that 
the company supplies every-day necessities and 
its business is, therefore, inherently stable and 
has increased in every single year of the com- 
pany’s history, regardless of fluctuating gzerieral 
business conditions: A gain of 384,220 con- 
sumers is shown in the past 13 years, and during 
the same period the gross business’ has increased 
from: $11,342,140 to $32,038,038. Its organiza- 
tion consists of 6500 trained employes, a large 
number of whem are also stockholders. Less 
than six and a half years ago, when the ccm- 
pany originated the idea of disposing of its stock 
to as large a number as possible of its con- 
sumers and other residents of the territory 
served, its stockholders numbered 2898. On Oct. 
15, 1920, there were 10,825 owners of this stock, 
an increase of 274%. 





SELLING ELECTRICAL APPLIANCES 
IN A SMALL COMMUNITY. 





Central-Station Company’s Experience Outlined in 
Paper Presented Before Empire State Gas and 
Electric Association. 


By H. K. Stern, 


- Superintendent, Genesee Light & Power Co., 
Batavia, N. Y. 

From the organization of the Genesee Light & 
Power Co. in November, 1909, until June 30, 
1916, we maintained a merchandising and wiring 
department. From 1909 until July, 1912, these 
departments were operated at a loss; after that 
date a small profit was made, reaching $1000 
during the last half year of operation. 

Before abandoning this business, we endeav- 
ored to consider it from all angles; and in order 
that the proper perspective may be had, a brief 
history and statement of conditions should be 
given. Our company purchased in 1909 the 
assets of the defunct Genesee County Electric 
Light, Power. & Gas Co., securing at that time a 
line of merchandise more suitable for a museum 
than a show case. We disposed of this at a spe- 
cial sale and started with a complete line of new 
heating appliances, gradually adding vacuum 
cleaners, washing machines, fixtures, etc. In 
IQII we moved into our new office building, 
where space was reserved for store and display 
purposes. 

At this time there were in Batavia two con- 
tractor-dealers, neither of whom would speak to 
the other. We made repeated efforts:to bring 


them together, but without success. One of these 





contractors even refused to come to our office 
under any pretext, claiming unfair competition 
and all of the old-line petty jealousies with re- 
spect to ourselves and the other contractor. 


Stimutus GIvEN To WIRING OF OLD RESIDENCES 
FOR ELECTRIC SERVICE. 


Up to the time we took over the business, 
there had never been an-old house or apartment 
in our territory wired, the new business having 
been developed*afong the lines of least resistance. 
We. realized that the: public needed to be edu- 
cated to “do it electrieally,’ so determined in 
our wiring business te confime~ourselves entirely 
to the wiring of old howses: We advised the con- 
tractors to this effect, and turned over to them 
all other classes of wiring. This proposition 
helped break down some of the ill-feeling and 
after a few months both contractors were friendly 
to us but not to each other. We had made some 
progress in co-operation and by the end of the 
first year had also made some progress in the 
wiring of old houses. 

In the same manner that wiring of old houses 
had not been developed the sale of appliances 
had been neglected, and we soon found that’com- 
petition with 35-cent natural gas was no idle 
play. Again it was a question of educating the 
public. We set about this by newspaper and bill- 
board advertising, manufacturers’ displays, mov- 
ing-picture shows, and pubheand private demon- 
strations. In the end; we were to a certain meas- 
ure successful. We sold the apparatus. 

Everything said thus far would indicate that 
we were successful in our merchandising and 
should have continued our store, but other con- 
ditions prevailed We operate in the western part 
of Genesee county, and served in 1909-1915 in 
addition to the city of Batavia, one village and 
the mining interest in three towns. Our terri- 
tory was not thickly settled and the amount of 
business to be done was limited. - 


GAINS MADE BY CO-OPERATING WITH COoN- 
TRACTOR-DEALERS. 


We had the patronage of a large percentage of 
our best customers, and, as a result, the con- 
tractor-dealers were not getting their share of 
the business. We realized this and saw that 
three stores could not well exist in the community 
of 1200 meters. We discussed the situation with 
the dealers who had by this time come to find 
that “the other fellow” was a pretty good chap. 
They both told us their plans, both were trying 
to figure'a way to open a store on the main 
street and put in a better and more complete 
line, and both were hesitating on account of our 
competition. We saw that their situation was:a 
real one and further realized that whereas with 
us the store was a mere side. issue,*with them it 
was the entire thing. Therefore the proposition 
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to be faced was: Would it be better to have twu 
first-class electric stores, or three second or 
third-class stores? We had faith in the dealers. 
We decided to go out of business, aid made the 
announcement to them in the autumn of 1915 
that we would close our store June 30, 1916, 
provided they had made good their promises to 
establish real stores. 

By June, 1916, both dealers had opened new 
stores, both were well equipped and by agree- 
“ment they took over our stock; thus we were 
no longer sellers of merchandise. Our sales or- 
ganization was put to work developing our terri- 
tory, turning over the wiring business to the 
contractors, and the contractors themselves put 
on solicitors so that in the end we had them 
working for us as well as working with us. We 
have never lost interest in the sales of appli- 
ances, we advertise the use of devices, show 
dealers display material on our floor and co- 
operate with the electric shops in all their sales 
efforts. 


MetHop ApoPpTEeD IN EXTENDING ELECTRICAL 
APPLIANCE SALES. 


The question will probably be asked, have the 
electric shops pushed the sale of appliances? Let 
me illustrate: In 1917 a two-weeks’ campaign 
sold 65 flatirons and 102 toasters for one dealer, 
and 30 flatirons and 25 toasters for another. In 
a five weeks’ vacuum-cleaner campaign in 1918, 
one dealer sold 107 cleaners and the other dealer 
on the force of the campaign sold 26 in the same 
period 

In the year 1918 a new electric store was 
opened by a former employe of the power com- 
pany, and in 1919 the oldest hardware firm in 
the city announced the opening of an electrical 
department. One of the original contractor- 
dealers purchased a new store, remodeled it and 
now conducts as an attractive and up-to-date elec- 
tric shop as can be found in any city of like size. 

The sale of appliances in 1919 from three of 
the four stores includes the following: 387 -flat- 
irons, 95 toaster stoves, 45 grills, 23 percolators, 
106 vacuum cleaners, 46 radiant heaters, 35 wash- 
ing machines, 22 sewing machines and 19 heat- 
ing pads. 

Since 1915 we have extended our lines to in- 
clude four villages.and the rural population in 
parts of six towns. In most of the villages we 
have induced the leading hardware merchant to 
take on electrical devices and do electric wiring. 
In March of this year we sent invitations to the 
dealers in our territory asking them to come to 
Batavia for a conference. We had representa- 
tives from ten firms, and as a result of the meet- 
' ing we now have the Genesee County Electrical 
Contractors’ Association. The association meets 
semimonthly and harmony reigns in the con- 
tracting field. 

Do not think from the foregoing that we have 
had an easy proposition in securing the co-opera- 
tion of the various contractor-dealers. At times 
we have almost despaired of success and have 
had doubts as to whether or not we had really 
pursued the right policy. Some time ago I had 
occasion to take a vacation trip by automobile 
through New York state, and while en route 
stopped and visited the electric company in al- 
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In but few of these I made 
The result of my observation 
was that I believe the Genesee Light & Power 
Co. has pursued the right policy in abandoning 
its store and devoting its efforts to the co-opera- 
tion of the existing contractor-dealers. 


most every town. 
myself known. 





MERCHANTS HEAT AND LIGHT CO. 
BELIEVES IN GOOD WILL. 


House Organ Used to Show Value of Courtesy and 
Service in Utility Company’s Dealings 
With Its Customers. 


In the November issue of The Flash, published 
by the Merchants Heat & Light Co., Indianopolis, 
Ind., appears an article on “Good Will,” by John 
W. McCardle, vice-chairman, Indiana Public 
Service Commission. The company believes in 
good will and wants to so conduct its affairs as 
to create a favorable impression on its customers. 
The article by Mr. McCardle was published in 
the house organ in order to call attention of’ 
employes and friends of the company to the 
value of courtesy, service and “good will.” ‘The 
article follows: 


“The business man of today realizes more fully than 
ever before the necessity of cultivating the friendship 
and good will of the public. This -principle is well 
illustrated in the relationship between the public utili- 
ties and their patrons. In this field no distinction ob- 
tains in the attitude of the public utility towards its 
many patrons. 

“Because of the abnormal conditions that prevail to- 
day—conditions brought about by the world war— 
public utilities are having great difficulty in the opera- 
tion of their plants and in serving the public. While 
there is a spirit of toleration existent the public has not 
realized, nor does it realize now, the multitude of prob- 
lems with which the public utility is confronted. Re- 
gardless of difficulties, the opinion is growing more 
and more current that courteous and efficient service is 
more necessary than ever before. 

“Courtesy and efficient service are more necessary in 
the public utility field than in the field of private busi- 
ness, for the reason that where monopoly prevails the 
public has no choice but to accept the service and this 
feeling of helplessness has never operated to make the 
public more generous toward the public utility than 
toward an ordinary private business enterprise. 

“In my experience as a member of the Public Service 
Commission I have seen a bad feeling develop between 
the public utility and its patrons in several instances 
because there was wanting within the management of 
the utility a proper consideration for the rights of the 
public and of the duties of the public utility to its 
patrons. 

“It is apparent that the unrest and discontent growing 
out of the world war have imposed serious burdens 
upon the public utilities, burdens which especially have 
affected their service. At the same time higher and 
higher rates made necessary by the increased cost of 
materials and labor have tended to arouse a spirit of 
resentment. This situation has made increasingly diffi- 
cult not only the problem of the public utility, but of 
the regulatory body charged with the duty of fixing 
rates and maintaining service. 

“On the whole, a friendly attitude toward the public 
is the best antidote for this resentment. It will do more 
than anything else to establish the notion that the 
public can no more get along without the public utility 
than the public utility can get along without satisfied 
patrons. It will mitigate the feeling against increasing 
rates and a lower standard of service which has been 
unavoidable in this period of stress. 

“After all, the public will be reasonably well satisfied 
if it is made to feel that the public utility is doing all 
in its power to give good service without exacting more 
than is fair in payment for the service. Intelligent 


management and intelligent sadoabaten: only will ac- 
complish this end.” 
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TESTING MOTORS FOR ELECTRICAL 
INPUT. 





Wattmeter Required to Test Alternating-Current 
Motors, But Volt-Arameter Method May Be 
Used on Calibrated Motors. 


In determining the efficiency of a motor it is 
necessary to measure the input of electrical 
power and also the output of mechanical power. 
The ratio of these two quantities is equal numeri- 
cally to the efficiency of the motor for the par- 
ticular load at which the measurements are made. 
The output in mechanical power can be meas- 
ured by means of a prtony brake, by absorption 
of the power through a generator connected to 
the motor, or by other convenient means. Meas- 
urements of the input to a calibrated motor are 
made for the determination of the characteristics 
of stock generators and other equipments such 
as reducing gears, etc. When the input to a 
motor is to be measured for such’ purposes it is 
essential that the measurements be taken cor- 
rectly in order to avoid erroneous results. The 
accuracy of all tests obviously depends upon the 


accuracy of the instruments, and care should be’ 


taken in selecting and reading the instruments if 
correct results are to be obtained. 

The method of measuring the input of a single- 
phase motor of any type is shown in Fig. 1, the 
ammeter, voltmeter and wattmeter being con- 
nected as indicated. The ammeter measures the 
current through the motor, the voltmeter meas- 
ures the voltage across the.terminals of the 
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Fig. 1.—Diagram Showing Method of Testing Single- 
Phase Motor. 


motor, and the wattmeter the total power input 
to the motor. With the connections as shown 
the wattmeter would also measure the slight 
losses in the voltmeter and the potential coil of 
the wattmeter, but for motors of 0.25-hp. and 
larger this loss is so small that it may be neg- 





lected. The power-factor may be calculated by 
dividing the true watts as indicated by the watt- 
meter by the product of the volts and the am- 
peres. 

The approximate load on a three-phase motor 
may be determined by measuring the current in 
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Fig. 2.—Diagram Showing Voit-Anmeter Method of Test- 
ing Three-Phase Motor. 


one of the three lines and the voltage across one 
phase using connections as shown in Fig. 2. If 
the voltage and current are approximately equal 
to the-values shown on the nameplate of ‘the 
motor, the motor is carrying approximately full 
load. If the current is much greater than that 
shown on the nameplate, the motor is overloaded. 
This method. is exceedingly convenient if a watt- 
meter is not available, although it does not deter- 
mine the efficiency or power-factor of the appa- 
ratus. It gives fairly accurate results, providing 
the three-phase voltages are well balanced. In 
cases where the voltages across the three phases 
vary appreciably the ammeter should. be placed 
in each of the three lines and the average current 
used in determining the load. In cases where a 
motor is very lightly loaded and the voltages of 
the different phases vary 2 or 3% the current in 
the three wires may vary 20 to 30%. This 
method of testing three-phase motors is suitable 
only for cases where the actual power input is 
not desired, but where current values and voltage 
are of importance. A wattmeter must be used 
in all cases-where power input is desired unless 
the particular motor in question has been tested 
previously, using a wattmeter, and the input in 
watts recorded for various values. of current 
and voltage. 





LIFE OF CONDENSER TUBES BEING 
INVESTIGATED. 


A joint investigation of the life of condenser 
tubes, with a view to determining the possibilities 
of utilizing calorized copper tubes for condenser 
purposes, has been undertaken by the General 
Electric Co., Schenectady, N. Y., and the “Dia- 
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mond Power Specialty Co., Detroit, Mich. 
Calorizing has proved its value in preventing 
oxidation of soot-blower units, pyrometer pro- 
tection tubes and other equipment at points of 
high temperature, but it is not generally known, 
however, if calorizing has been utilized success- 
fully as a means of preventing corrosion. 

Information is desired from engineers engaged 
in both stationary power-plant and marine work 
regarding the service being obtained from con- 
denser tubes. In order to be of value, the re- 
ports sent in should contain as specific data as 
possible in the following points: (a) Metal of 
which tubes are made, (b) size and length of 
tubes, and (c) life of tubes. Communications 
should be addressed to Robert June, Diamond 
Power Specialty Co., Detroit, Mich. 


LARGEST TRANSFORMERS BUILT FOR 
SERVICE IN PITTSBURGH. 

The jour largest transformers in the world, 
each of which has a-capacity of 23,600 kv-a., or 
35% greater than any single-phase transformer 
heretofore constructed, were recently completed 
by the Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., and shipped to the 
Cheswick station of the Duquesne Light Co. 
The transformers will be arranged at this station 
in one bank of three, with one spare for use on 
occasions of necessity. They will step up the 
output of a three-element 70,000-kv-a. steam- 
turbine set from the generating voltage of 11,500 
to a transmission voltage of 66,000. Provision 








Largest Single-Phase Transformer—To Be Installed at 
Cheswick Plant of Duquesne Light Co. 


is made so that when this generating station 
reaches its ultimate capacity the transmission 
voltage may be increased to 132,000. This will 
be necessary because of the great amount of 
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energy which will ultimately be generated at 
the station. 

Each of the transformer tanks has a diameter 
of nearly 10 ft. and is approximately 16 ft. high. 
With the. bushing in place the total height is 
over 22 ft. measured from the wheels of the 
truck upon which the tank stands to the tip of 


the bushings. Each of the transformers weighs 
63 tons when filled with oil, there being some- 
thing over 18 tons of special high-grade oil re- 
quired for each transformer. 





ESTIMATING OIL CONSUMPTION OF 
TURBOGENERATOR SETS. 


The amount of oil used by a turbogenerator 
will depend upon its size, the attention given it, 
the kind of oiling system used, the condition of 
the oiling system, etc. However, in the average, 
an estimate of oil consumption may be based on 
the size of the machine and on the time of opera- 
tion. Figures based on the operation of 108 tur- 
bogenerator sets were given in a recent issue of 
the Atlantic Lubricator. These figures give the 
probable consumption of oil as 0.3 gal. for each 
10,000 kw-hrs. of operated capacity. That is, if 
two 3000-kw. units were operated for Ioo hrs. 
per week, the oil consumption would be estimated 
as follows: Oil consumption = (0.3 X 2 X 
3000 X 100) /10,000 = 18 gals. per week. 

Of course, the actual consumption of oil may 
vary somewhat from the estimated figure, but 
variation indicates operating conditions different 
from the average. If much less oil is used than 
the amount indicated as required, it is-an evi- 
dence that the oiling system is in good condition. 
If much more oil is used than the estimate indi- 
cates for the average, attention should be given 
to pumps, lines, filters, containers, etc., in the oil- 
ing system to. locate the point or points of loss. 
Oil may be lost out of bearings or may be thrown 
away by an ineffective filtering system, and losses 
such as these should be found and corrected if 
they exist. In all problems of lubrication it 
should be remembered that oil is used to reduce 
friction and so save power, and oil economy that 
does not permit of proper and complete lubrica- 
tion is not real economy but waste. 





SUGGESTIONS FOR GUIDANCE OF 
FIREMEN AND HELPERS. 





Duties and Good Practice Outlined in Paper Before 
New England Water Works 
Association. 


By Dow W. Gwinn. 

Upon coming on watch the fireman should im- 
mediately observe the steam pressure, water level 
in boilers and general conditions, and should 
blow down all water columns to be sure they are 
working properly. All coal and ashes should be 
weighed, and the time of coal loadings entered 
upon the report sheet, the back weighing to be 
made at the end of each shift and the back weight 
charged to the firemari coming on duty. 

After the boilers have been cleaned and in ser- 
vice four days they should be blown down once 
each day at about 8 or 9 o’clock in the morning. 
The engineer on watch should be called at this 
time, the extent and method of blowing down 
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being subject to his approval. Flues should be 
blown twice each day, on the first and second 
shifts, as soon as convenient after the new fire- 
man comes on duty. 

Defects in any boiler, steam pipe, feed pump 
or other apparatus in the boiler room should be 
reported at once’to the engineer on watch, and 
in the event of heavy call for steam if the 
fireman thinks he cannot hold steam with the 
boilers in use he should report to the engineer 
at once. 

Although it is not intended to lay down any 
hard and fast rule for firing, nor to discourage 
individual method if such method can be shown 
to be better than these, yet it is thought that a 
very good method of procedure is as follows: 
Keep the. grates fairly clean, and fire at rather 
frequent intervals, say 7 to 10 minutes or less if 
needed ; firing at long intervals, say 12 to 15 min- 
utes, is not good practice and is not approved. 
Manage the dampers and quantity of fuel fired 
so that the fires will not burn down dead and 
leave air holes at the time of the next firing. In 
general, the least damper opening and draft that 
can be used will be found most economical. 
When the draft is so great that the fire burns 
down in holes heat is lost simply by heating the 
air drawn in at such points and does no good 
whatever. 

It is important that the fireman learn to notice 
the draft gauge just as he observes the steam 
gauge. It will indicate the need of cleaning the 
grates, the presence of air holes in the fires when 
they burn too low, etc. It is recommended that fir- 
ing be done as rapidly as possibly consistent with 
the proper spreading of the coal so that the doors 
will be open as short a time as practicable; also, 
when about to clean by the slice and draw method 
all tools that are to be used should be right at 
hand before beginning to clean and should be 
put away after the cleaning is finished and the 
door shut. 

If a fire alarm is sounded while the fires are 
dirty it is probably best to clean the grates at 
once and to do so as quickly as possible, even if 
. time cannot be taken to make the cleaning as 
complete as usual. It is important that the fire- 
mén, so far ds is consistent with their other 
duties, keep the fireroom, coal shed, etc., in a neat 
and tidy condition. This also applies to the toilet 
room which should be kept in at least as good 
condition as it is found. The fireman should 
sign his name to the recording steam charts for 
the time that he is on duty. 


SUGGESTIONS FOR BENEFIT OF BorLer-Room 
HELPERS. 


Boiler-room helpers should follow the regular 
routine as to washing and cleaning boilers, three 
weeks being considered as a proper cleaning 
period. All scale and mud should be washed 
out, and a second washing should be given if it 
is necessary to pick off scale after the first clean- 
ing. Helpers should look carefully for defective 
tubes, tubes needing rolling, leaks, bags in the 
boiler shell, and all other kinds of defects. Note 


should be made of the presence or absence of oil 
or grease inside the boiler, and a prompt report 
made to the chief engineer of any conditions that 
need attention or that are not fully understood. 
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Tubes of a tubular boiler should be cleaned 
with a wire brush during the period of shut- 
down. A constant watch should be maintained 
for cracks or other defects in boiler settings, and 
all leaks should be promptly closed up with a 
mixture of asbestos and fire clay. Baffles need 
regular attention and should be inspected and 
repaired at every opportunity. 

As a matter of personal safety, good practice 
requires that helpers check the closing and wiring 
or locking closed of all nonreturn, steam, feed, 
blow-off or other valves leading into the boiler, 
and that he notify the chief engineer and fireman 
before entering a ‘boiler. While inside the 
boiler the fusible plug should be carefully ex- 
amined and replaced if found defective. 
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“Condensed Catalogues of Mechanical Equipment 
With Directory.” (Tenth annual volume—1920.) Pub- 
lished by the American Society of Mechanical Engi- 
neers, New York City. Cloth, 765 pp. (9 ins. by 6 ins.) 
with many illustrations. Supplied by Electrical Review 
Publishing Co., Inc., for $4. 

An alphabetical list of firms, an equipment di- 
rectory, and a sectionalized directory of consult- 
ing engineers makes this catalogue quite useful. 
Approximately 4000 firms are listed under 3000 
classifications of equipment. Almost 600 firms 
are represented in the catalogue, showing typical 
devices and equipments manufactured. 

For convenience in use the catalogue is divided 
into seven parts, the various related materials and 
equipments being grouped together under the 
proper heading. Still further segregation in the 
index makes it possible to readily locate a desired 
item. A separate index in connection with each 
part of the catalogue makes it easy to locate any 
firm supplying equipment listed within the part. 
The various parts of the catalague are devoted to 
power-plant equipment, testing, measuring and 
recording apparatus, power-transmission machin- 
ery, conveying and hoisting machinery, metals, 
alloys and other materials, metal-working ma- 
chinery and tools, and compressors, blowers, 
pumps, hydraulic machinery, industrial machin- 
ery and steel-plate work. 





“MacRae’s Blue Book.” (Ninth annual volume— 
1920.) Published by MacRae’s Blue Book Co., Chicago. 
Cloth, 1851 pp. (11 ins. by-8.5 ins.) with numerous 
illustrations. Supplied by Electrical Review Publishing 
Co., Inc., for $10. 

Names and addresses of 35,000 leading Ameri- 
can manufacturers are indexed under 14,000 
classifications of materials and supplies in this 
buyers’ guide. An alphabetical index of trade 
names makes it easy to find out what company 
makes a given device. A 100-page section of this 
book is devoted to the presentation of miscel- 
laneous data pertaining to a great variety of 
engineering problems. For example, one set of 
data gives a list of the materials required for a 
mile of single-track railroad, another set of data 
gives the theoretical discharge of nozzles, a third 
set gives the properties of chains, etc. A stand- 

ard-list-price section gives the standard prices of 








a great variety of commodities, and a set of dis- 
count tables makes it easy to compute actual 
prices from the quoted discounts. Almost every 
conceivable type of product from bench brushes 
to railroad cars and from soldering irons to loco- 
motive coaling plants are advertised in this book, 
making it a useful volume for anyone engaged in 
the purchasing of engineering supplies or prod- 
ucts. 





“Winning the Public.” By S. M. Kennedy. New 
York: McGraw-Hill Book Co., Inc. Cloth, 168 pp. 
(9 ins. by 6 ins.) with illustrations. Supplied by Elec- 
trical Review Publishing Co., Inc., for $2.50. 

The author has set forth in this volume the 
ideas gained through the experience of years 
spent in winning the public. Portions of the 
work have been read as papers before prominent 
gatherings of men representative of the utility 
interests of the country, and have met with favor- 
able comment. Such questions as point of view, 
the value of courtesy, congenial contacts, the 
spirit of progress, potential publicity, service and 
cumulative co-operation are treated in a manner 
deserving of careful consideration. The display 


room and the district manager are discussed in- 


separate chapters, and new ideas are developed 
relative to the functions of each. This book is 
well worth the attention of the managers and 
officials of any utility company, and it would un- 
doubtedly prove of much value to the employes 
of the companies as well. 





“Engineering Electricity.”. By Ralph G. Hudson. 
New York: John Wiley & Sons, Inc. Cloth, 190 pp. 
(7.75 ins. by 5 ins.) with 291 illustrations. Supplied 
by Electrical Review Publishing Co., Inc. 

This book has been prepared for the use of 
technical students not specializing in electrical 
engineering, but may also serve as an introduc- 
tory text for such students or for other purposes 
requiring similar methods and materials. It is 
intended that the book be used in connection with 
a course of 20 lectures accompanied by recitations 
and the working of specific problems. The ma- 
terial is divided into 17 chapters dealing with 
d-c. circuits, electromagnetism, induction, the 
d-c. dynamo, d-c. circuits, etc., no treatment, 
however, being given of electrochemistry, illumi- 
nation, electrostatics or wireless work. The last 
chapter is made up almost entirely of illustrations 
of various pieces of electrical materials and equip- 
ment including wire, cable, motors, generators, 
instruments, transformers, regulators and parts 
of complete equipment. 





“Electricity Simplified.” (Fifteenth edition.) By 
T. O’Conor Sloane. New York: Norman W. Henley 
Publishing Co. Cloth, 218 pp. (7 ins. by 5 ins.) with 
illustrations. Supplied by Electrical Review Publishing 
Co., Inc., for $1.50. 

It has been the author’s intention to make the 
presentation of the various subjects covered in 
this book as plain and simple as possible, the idea 
being to give the reader a clear grasp of the 
words, ideas and theories used and discussed. 
Clearness and brevity are the two fundamental 
principles followed in the text. 

New materials bringing the work up to date 
have been included in this edition, and certain 
details which have become obsolete have been 
given less space or dropped entirely. The entire 
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work is arranged in 15 chapters, the various re- 
lated details being grouped together in a logical 
and systematic manner. The earlier chapters deal 
with the more elementary and fundamental ques- 
tions, more complicated and involved proposi- 
tions being taken up in the later chapters. 





“Burgess Blue Book.” By Yorke Burgess. Chicago: 
Burgess Engineering Co. Flexible cloth, 108 pp. (6 ins. 
by 4 ins.) with many diagrams. Supplied by Electrical 
Review Publishing Co., Inc., for $1. 


This book has been prepared with the intention 
of making it a pocket-size hand book for the 
practical man or for persons taking up a study 
of electricity. The first part of the book is made 
up of a number of diagrams showing the circuit 
through various types of motor controllers, dia- 
grams showing the motor circuits, and diagrams 
of various lighting circuits. The latter part of 
the book deals with various rules, laws and prob- 
lems met with in wiring work for light-and 
power. A separate section is devoted to the 
use and care of motors and generators. 





“High Frequency Apparatus.” (Second edition.) By 
Thomas S. Curtis. New York: Norman W. Henley 
Publishing Co. Cloth, 269 pp. (7.25 ins. by 5 ins.) with 
many illustrations. Supplied by Electrical Review Pub- 
lishing Co., Inc., for $8. 


Theory has been passed over lightly in this - . 


book in order to avoid confusion in the mind of 
the nontechnical reader. The designs and equip- 
ments shown and described are the results of 
actual trial rather than theoretical design, many 
of the devices having been built over several 
times before attaining the form or detail shown. 
The work has been divided into six parts, the first 
two chapters giving the reader an idea of what 
high-frequency current is, what it is used ‘for, 
and how it is produced. The second section, 
comprising four chapters, describes the principles 
of the transformer, condenser, spark gap and 
oscillation transformer, and covers points in the 
design and construction of these devices. Small 
high-frequency outfits, X-ray apparatus, appa- 
ratus for the cultivation of plants, and apparatus 
of large size are covered in other sections. 





“Electric Traction and Transmission Engineering.” 
(Second edition.) By Samuel Sheldon and Erich 
Hausmann. New York: D. Van Nostrand Co. Cloth, 
307 pp. (7.5 ins. by 5.5 ins.) with 127 illustrations. Sup- 
plied by Electrical Review Publishing Co., Inc., for $8. 

In this book the authors attempt to present a 
perspective view of the design of a complete 
railway installation from the cars to the power 
station, to indicate the nature and sequence of 
the various problems involved, and to suggest 
methods of their solution. Short chapters deal 
with the determination of the number and size of 
cars required, and with the problems of required 
tractive effort. Performance curves of motors, 
speed curves and motor control are discussed at 
some length in separate chapters. Diagrams, 
curves, illustrations and specific data are used to 
make the treatments clear and definite. 

Energy consumption and the distribution sys- 
tem are treated comprehensively, consideration 
being given to various types of systems including 
a short discussion of a-c. distribution. Sub- 
stations and transmission lines are treated quite 
fully. 
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NEW APPLIANCES 






Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 








Dean Automatic Control System 
for Operating Pump Valve. 


By the use of electrically operated 
valves, the pumps supplying water for 
domestic and fire purposes at the 





Control! Motor and Mechanism Mounted 
on Floor Stand. 


United States Nitrates plant No. 2, 
Muscle Shoals, Ala., may all be con- 
nected in tandem for meeting emer- 


gencies by the throw of a single 
switch. No other operation is neces- 
sary. The closing of the switch causes 


the Dean control units, . with which 
each valve is equipped, to change 
the valves so that the domestic supply 
pumps are put in tandem with the fire 
pumps. 

Another advantage is obtained by con- 
necting the motors of the Dean control 





prime movers. 


units, which operate the discharge 
valves of the fire pumps, to the electric 
pump-control system so that, as the 
pumps start up, the discharge valves are 
automatically opened. 

The pumping equipment consists of 
four 18-in. high-speed centrifugal pumps 
and six other pumps, ranging in size 
from 5 to 8 ins. The pumps are of the 
single-stage type capable of delivering 
against a head of 150 ft., and are driven 
by a-c. motors. On the intake and dis- 
charge of each of the larger pumps are 
fitted Rensselaer inside-screw, bronze- 
mounted, iron-body gate valves with ex- 
tension stems projecting up through 
floor stands in the pump room. 

The valves vary in size from 12 to 24 
ins. in diameter, and are controlled by 
individual control stations mounted on 
the wall. These control stations provide 
independent means for controlling each 
of the valves. Mounted on the floor 
stands are standard E-1, 110-volt d-c. 
Dean control units, which open and 
close the valves in conjunction with the 
starting and stopping of the pumps, 
and which are provided for hand opera- 
tion of the valves in case of emergency. 
They are manufactured by the Cutler- 
Hammer Manufacturing Co., Milwaukee. 





Generating Units Driven by Oil- 
Burning Engines. 
Scarcity and the high cost of coal 


has resulted in the development of 


many devices and plans to avoid or 
lessen its use. In line with this gen- 
eral tendency the Dodge Sales & Engi- 
neering Co., Mishawaka, Ind., has de- 
veloped a line of complete generating 
units using oil-burning engines as 
These sets are made 
either belted or direct-connected, in 
sizes from 12.5 to 75 hp., and are suit- 





Dean-Contro!l Floor Stands and Control! Stations in Pump House of United States 
: Nitrates Plant No. 2. ; 





able for stationary or marine service. 
All engines are made to run with a 
fuel consumption of not more than 
0.5 lbs. of oil per b. hp-hr. using fuel 
containing 18,500 B. t. u. per Ib. 

The engine shown in the accom- 

















Engine Direct-Connected to 
30-kw. Generator, 


Heavy-Oil 


panying illustration has a brake out- 
put of 50 hp: and is connected to a 
220-volt, 30-kw., d-c. generator. The 
set operates at a speed of 425 r. p. m. 
With a fuel cost of $0.05 per gal., the 
annual fuel bill for this set would be 
$500, if it ran 10 hrs. per day for 
300 days at full load and at the given 
fuel consumption of 0.5 lb. per b. hp- 
hr. 
’ The generator used with this set 
has been developed especially for this 
service by the Engberg Electrical & 
Mechanical Works at St. Joseph, 
Mich. The armature is of the iron- 
clad ventilated type, with a laminated 
core, being built of electrical sheet 
steel thoroughly japanned before as- 
sembling. The drum and core are 
provided with special ducts to permit 
a thorough circulation of cooling air. 
The best grade of double-covered 
magnet wire is used for the windings 
and the insulation is thoroughly water- 
proof. A desirable feature in connec- 
tion with the armature design elim- 
inates the usual coupling on the arma- 
ture shaft, the crankshaft coupling be- 


ing direct-connected to. the armature 


drum by such construction that the en- 
gine drives through the a~mature and 
not through the armature shaft. This 
method of construction makes it easy 
to remove the armature, which can be 
taken out without disturbing the en- 
gine in any manner. The commutator 
is insulated with mica plate and is 
very heavy thus insuring years of 
continuous operation without the need 
of renewal. It is built up on a sep- 
arate sleeve and bolted to the arma- 
ture drum so that the shaft can be 
removed without disurbing the wind- 
ings. The bars are collected in a 
steel chuck especially designed for 
this particular purpose. The chuck js 
heated and allowed to expand, at. 
which time the clamping screws are 
tighted and the chuck allowed to cool 
and shrink so that the commutator is 
drawn into a perfect and last position. 

All parts of both the heavy-oil en- 
gine and the generator are of a high 
grade in regard to material, workman- 
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ship and design. All bearings are ex- 
tremely large and accurately fitted to 
assure smooth and constant operation 
with comparatively little attention. 
Both the engine and generator are 
carefully tested and inspected at fre- 
quent intervals during the course of 
construction and are mounted on a 
heavy cast-iron subbase and dowelled 
in place. After being assembled the 
set is subjected to a final operating 
test under load. Precaution has been 
exercised in the designing and build- 
ing of these units to eliminate com- 
plication without sacrificing features 
which add to endurance and reliabil- 


ity. 





Instrument to Measure Tempera- 
tures in Coai Piles. 


Data from reliable sources  indi- 
cate that in one out of every five 
large coal-storing bunkers or piles a 
spontaneous-combustion fire occurs 
sooner or later during the year. Soft 
coal which is heated up to only 158 
or 170 deg. F. loses an appreciable 
amount of heating value in a short 
time. When coal warms up to 180 
deg. F. and there is sufficient air sup- 
plied spontaneous combustion tem- 
peratures-may develop in a very short 
time. It is important to avoid even 
moderate heating in certain spots and 
depths because of the loss of volatile 
matter and heating value as well as 
the danger of further temperature in- 
crease and more serious losses. 

For the purpose of indicating the 
unseen conditions within the coal pile 
the “Thornley Coalometer” has been 
designed by F. C. Thornley & Co., 
Inc., New York City. The “coalom- 
eter” is a triple-unit instrument suita- 
ble for use in coal piles from 15 to 20 
ft. deep. It indicates the exact lo- 
cation of hot spots during their for- 
mation and thus warns the engineer 
of approaching trouble in ample time 

















Dial Head of Thorniey Coalometer. 

for him to move the coal at this 
point before excessive loss can occur. 
The instrument consists of a galvan- 
ized steel tube with a hardened point 
at its lower end and three bulbs at 
depths of 5, 10 and 15 ft. respecti¥ely. 


ELECTRICAL REVIEW 


These three bulbs register existing 
temperatures upon three dials, the 
scale on each starting at 32 deg. F. 
At temperatures above 120 deg. F. the 
scale is in red to indicate excessive heat 
at any point in this zone. The depth 


of the hot spot is determined by not-- 


ing which dial records the dangerous 
temperature and keeping in mind the 
fact that the hottest temperature 
shows where the heat is being gen- 
erated. 

The instrument dials are inclosed 
in weather-tight metal cases with 
thick crystal faces, and the set is 
mounted in a cast-metal case. The 
unit head separates from its steel 
stem, thereby permitting the stems to 
be forced into the coal at proper in- 
tervals until the marked surface lugs 
are flush with the surface of the coal 
pile. After these stems are properly 
placed the unit heads are easily at- 
tached and the system is at once ready 
to show actual temperatures of the 
coal beneath the surface. The indi- 
cators themselves are especially con- 
structed to show exact bulb tempera- 
tures regardless of the temperature 
of the instrument head, and are con- 
structed to stand excessive vibration 
without damage or loss of calibra- 
tion. 

It can be readily appreciated that 
it is important to cover the entire 
amount of coal stored with a com- 
plete installation of instruments in 
order to have proper protection. 
These instruments are supplied in any 
desired lengths, and with one, two or 
three indicators. The unit heads ex- 
tend approximately 2 ft. above the 
coal pile and are readily accessible 
for reading the indicated tempera- 
tures. For determining the system 
required for meeting certain condi- 
tions, the length, breadth and depth 
of the coal pile must be known. With 
each installaton is furnished a leather- 
bound loose-leaf record book, each 
page of which covers seven readings 
of the indicated temperatures of each 
“Coalometer.” These records pro- 
vide a complete knowledge of the con- 
ditions beneath the surface of the 
coal and enable the manager of such 
storage equipment to readily deter- 
mine what portion of his coal is los- 
ing its heating value and at about 
what rate. A column on this record 
sheet shows the exact date at which 
any unit was removed and the tem- 
perature of the coal at that time. It 
also shows the date at which the coal 
was removed from this point. Thus 
a constant record of the complete 
coal supply is on file at all times. 





The Type FP-15 Industrial Oil 
Circuit-Breaker. 


A style of circuit-breaker primarily 
adapted to controlling induction motors 
on looms and other textile-mill ma- 
chinery has been developed by the Gen- 
eral Electric Co., Schenectady, N. Y. 
These circuit-breakers, which are desig- 
nated as type FP-15, provide a safe, 
reliable and compact mechanism both as 
a protection to the motor and, in some 
instances, as a substitute for lever 
switches. 

This circuit-breaker is designed for 
manual operation and is without pro- 
vision for overload or under-voltage 
protection. It is made in one size only, 
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being rated at 600 volts, 50 amperes and 
25 hp. The live parts are totally in- 
closed in a steel casing, the parts being 
a frame, cover and oil tank. Such in- 
closure protects all parts from features 
tending to lower the efficiency of the 

















‘ 





Oil Circuit-Breaker of 50-Amperes Capac- 
ity at 600 Volts. 


breaker and prevents the operator from 
coming in contact with live parts. The 
cover and the tank are held to the frame 
by wing nuts and bolts, making them 
both easily removable for inspection or 
other purposes. 

The breaker is capable of operation 
thanually either by means of the handle 
on the breaker or by a shipper rod, and 
an arrow on the operating lever serves 
to indicate whether the breaker is open 
or closed. . The mechanism is of the 
quick make and break type; that is, the 
lever is moved some distance before the 
contacts part, after which they are 
snapped open quickly by a spring on the 
operating shaft. This same feature pro- 
vides an equally rapid closing. 

Contact blades are supported by a 
porcelain block and consist of copper 
bars bent so that the arc is confined to 
the arcing tips of the fixed contact 
fingers and the upper ends of the blades. 
Arcs are therefore kept away from the 
contact surfaces, and poor contact due 
to pitting is prevented. The fixed blades 
are flared to increase this action and, 
since they close with a wiping motion, 
the contact surface is kept clean. All 
parts of the breaker are standardized 
and mutually interchangeable to facili- 
tate repairs. 





Geared Turbine Generating Sets 
of Moderate Capacity. 


A line of generating sets known as 
the “Steamotors,” and driven by im- 
pulse turbines of standard construction, 
has been developed by the Steam Motors 
Co., Springfield, Mass. The sets are 
supplied complete with reducing gear, 
governor, emergency governor, pressure 
lubricating system and oil cooler. A 
unit of 100-hp. capacity would be pro- 
vided with a two-to-one gear and a tur- 
bine having a speed of 3200 to 4000 
r.p.m. Other units are made in sizes 
from 59 hp. to» 300 hp., and with 
speeds from 2000 to 5200 r.p.m. 
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ACTIVITIES IN THE TRADE 





Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electric2xl Manufacturers and Allied Business Interests 








Clark, Osgood & Allison, Inc., 
Jamestown, N. Y., has filed notice 
of change of name to the Duralec- 
tric Corp. 

American Fixture Co., Milwaukee, 
has issued catalog No. 4 covering its 
line of “American” adjustable electric 
lighting fixtures. 

Kentucky Electric Lamp _ Co., 
Owensboro, Ky., has purchased the 
business of the Davis ‘Tungsten Lamp 
Co., Weehawken, N. J. 


The Duralectric Corp., Jamestown, 
N. Y., has issued a folder describing 
the new “Duralectric” cigar lighter 
for operation on 110-volt circuits. 

Franklin Appliance Corp., Elizabeth, 
N. J., has filed notice of change of 
name to the Franklin Conduits Co., 
to manufacture conduit and other 
electrical specialties. 

Wadsworth Electric Manufacturing 
Co., Covington, Ky., of which George 
B. Wadsworth is president, has in- 
creased its capital from $150,000 to 
$500,000 for proposed expansion. 


Duplex Lighting Works of General 


Electric Co., 6 West 48th street, New 
York City, showed at the recent Na- 
tional Hotel Men’s Exposition in New 
York City a small furnished sitting 
and reception room fitted with “Du- 
plexalite” units. 

Westinghouse Electric & Manufac- 
turing Co. has moved the sales and 
service offices of its automotive equip- 
ment department previously at New 
York City and East Pittsburgh, Pa., 
respectively, to 82 Worthington street, 
Springfield, Mass. 

Live Wire Electrical Appliance Co., 
181 Griffith street, Jersey City, N. J., 
has filed notice of organization to 
deal in electrical appliances, instead 
of manufacture electrical devices as 
previously announced. Edward Mah- 
ler heads the company. 

Pierce Fuse Corp., Buffalo, N. Y., 
gave a late summer outing to its em- 
ployes at Island Park, near Buffalo, 
recently, which was attended by all 
the officers and many of the members 
of the sales department. 





Employes of Pierce 


Marlow Manufacturing Co., Cleve- 
land, exhibited at the fifth National 
Hotel Men’s Exposition recently held 
in New York City an installation of 
the “Marlow” electric washer, includ- 
ing a clothes drying unit. 

Bryant Electric Co., manufacturer 
of electric equipment, Bridgeport, 
Conn., is planning for the early occu- 
pancy of its plant addition, construc- 
tion of which is well under way. The 
extensions will be four-story and base- 
ment, 60 by 128 ft., and 60 by 159 ft., 
respectively, and are estimated to cost 
$200,000 

Hoover Suction Sweeper Co., Can- 
ton, O., celebrated its twelfth anni- 
versary recently, the machine having 
been first manufactured in 1908 in the 
city where the company maintains its 
headquarters. The concern has grown 
rapidly, and now comprises an organi- 
zation of 1800 employes, consisting of 
80 division and district managers and 
650 salesmen. 

International Western Electric Co. 
has announced that it has opened a 
new branch at 91 Rua Dos Ourives, 
Rio de Janeiro, Brazil. A. W. Bur- 
ren, who will manage the office, has 
spent the last two years in Brazil 
familiarizing himself with the electri- 
cal requirements of the territory. He 
has been associated with Western 
Electric interests for several -years, 
having been connected with its offices 
at New -York, Antwerp, London, 
Buenos Aires, and in Spain. 


Conveyors Corp. of America, 326 
West Madison street, Chicago, has 
announced that the J. B. Engineering 
Sales Co. has been appointed its Con- 
necticut sales agents, with offices at 
60 Prospect street, Hartford. The 
company also acts in a similar ca- 
pacity for the Griscom-Russell Co. 
and the Terry Steam Turbine Co. 
The J. B. Engineering Sales Co. is 
owned by John Breslau, who is a 
graduate of.the Sheffield Scientific 
School of Yale University. He is a 
member of the American Society of 
Mechanical Engineers, and was for- 
merly sales engineer, manager. of pub- 
licity and production manager of the 
Terry Steam Turbine Co. of Hartford. 








Fuse Corp. at Island Park Outing. 


Western Appliance Manufacturing 
Co., Seattle, Wash., plans to erect a 
one-story plant for the manufacture 
of an electrical appliance known as 
the Mercer ironing machine. C. M. 
Mercer is secretary of the company, 
which maintains headquarters in the 
Railway Exchange building, Seattle. 


General Electric Co., 120 Broadway, 
New York City, has acquired property 
‘on Grand avenue, Bushwick section, 
Brooklyn, previously occupied by the 
United Button Co. The property con- 
sists of a number of buildings, total- 
ing about 100,000 sq. ft. of floor space, 
and will be used for the manufacture 
of specialties. The consideration is 


reported to be $500,000. 


Roller-Smith Co., 233 Broadway, 
New York City, has announced the 
appointment of L. Brandenburger, 59 
West Broadway, Salt Lake City, Utah, 
as its representative in Utah and parts 
of Idaho, Wyoming and Montana, 
He will handle the Roller-Smith line 
of instruments, meters and circuit- 
breakers in that territory. In addi- 
tion he represents the Wagner Elec- 
tric Manufacturing Co., Cutler-Ham- 
mer Manufacturing Co., Delta-Star 
Electric Co., American Insulated Wire 
& Cable Co., and the Esterline Co. 
Mr. Brandenburger received his de- 
gree in electrical engineering from 
the University of Missouri in 1903 and 
after graduating went to Utah and 
entered the employ of the Telluride 
Power Co., and its successor, the Utah 
Power & Light Co. He left the lat- 
ter concern in 1916, since which time 
he has been located in Salt Lake City 
as a manufacturers’ agent, specializ- 
ing in electrical measuring, protective 
and control devices. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has recently acquired the 
property at 137th street and South- 
ern boulevard, New York City, as an 
additional plant for the manufacture 
of “Thermoplax” and “Pyroplax” 
molded insulation. The five-story 
building on this property has been 
completely equipped with presses for 
this work. When operating at ca- 
pacity the new plant will have an 
output equal to the company’s insula- 
tion plant in Milwaukee, which has 
been running two shifts night and day 
for the past three years. The New 
York City plant will take care of the 
company’s eastern business in this 
line and will relieve the Milwaukee 
factory which is overtaxed in supply- 
ing the demand for molded insula- 
tion parts. F. J. Boller, formerly of 
the Milwaukee insulation depart- 
ment, is in charge of the new plant. 
“Thermoplax” and “Pyroplax” mold- 
ed insulation is used for many differ- 
ent devices such as wiring device 
parts, automobile radiator caps, junc- 
tion blocks, relay bases and covers, 
terminal blocks, brush holders, heater 
parts, handles, switch and rheostat 
bases, arc shields, etc. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry : 








CHARLES F. Norton has ac- 
cepted a position as general manager 
of the Howell Electric Motors Co., 
Howell, Mich. 

GLEN PATTERSON, representative 
of the securities department, Pacific 
Power & Light Co. at Walla Walla, 
Wash., has resigned. 

J. A. Russe tt, of the statistical 
department, Pacific Power & Light Co., 
Portland, Ore., has been promoted to 
the position of general bookkeeper. 

I, J. Mitty has been appointed 
purchasing agent of Dwight P. Robin- 


son & Co., New York City, to succeed 


W. D. Langford, who has resigned. 

Mark M. Jones, who perfected 
the personnel organization at the plant 
of Thomas A. Edison, Inc., West 
Orange, N. J., has resigned. He will 
be succeeded by George P. Bowman. 

FRANKLIN P. WI LpDs has been 
appointed vice-president of the Stand- 
ard Insulator Co., Rutherford, N. J. 
He was formerly connected with the 
Irvington (N. J.) Varnish & Insulator 
Co. 

W. S. Hovey, formerly general 
manager of the Eclipse works of Fair- 
banks-Morse & Co., has been elected 
vice-president in charge of plants and 
production, with headquarters at Chi- 
cago. 

Percy C. Henry has been ap- 
pointed superintendent of distribution 
of the New England Power Co., Wor- 
cester, Mass. He was formerly elec- 
trical superintendent of the Aluminum 
Co. of America. 

ERNEST V. PARSHALL, former 
assistant to the president of the Audit 
Co. of New York, has resigned, to be- 
come connected with the industrial de- 
partment of the J. G. White Manage- 
ment Corp., New York City. 

Tuomas A. Eprson, West 
Orange, N. J., president of the Naval 
Consulting Board during the war, has 
received the Distinguished Service 
Medal, awarded by the Navy Depart- 
ment. He is the only civilian to be so 
honored. 


WittriaAm C. Heatu, Beloit, 
Wis., has been appointed general mana- 
ger of the Eclinse works of Fairbanks- 
Morse & Co., Chicago, to succeed W. S. 
Hovey. For the past year Mr. Heath 
has been general superintendent of the 
Eclipse works. 


L. C. WitsoNn, who for the past 
two years has been general sales mana- 
ger of the Chain Belt Co., Milwaukee, 
has beeri elected secretary of the Fed- 
eral Malleable Co., West Allis, Wis., 
manufacturer of malleable castings, mal- 
leable chain and the “Rapid” molding 
machine. He is succeeded by Ciifford F. 
Messinger, who has been connected with 
the Chain Belt Co. since 1909 in va- 
rious capacities, including that of ad- 
vertising manager of “Rex” concrete 
mixer sales and assistant to the vice- 
president. 





HENRY WATERMAN PECK, who 
was elected president of the Empire 
State Gas and Electric Association at 
the recent convention of that organiza- 
tion, is vice-president and resident man- 
ager in Schenectady, N. Y., of the Adi- 
rondack Power & Light Corp. He 
graduated as a civil engineer in 1897 
from Yale University, and after work- 
ing for a year in this profession he 
went to Cornell University where in 
1900 he received the degree of mechan- 
ical engineer. In 1900 he entered the 
employ of the Westinghouse Electric & 
Manufacturing Co. as a special appren- 
tice, being later transferred to the test- 





H. W. Peck. 


ing department and then to the engineer- 
ing department. During 1906 and 1907 
Mr. Peck was assistant electrical super- 
intendent of the Consolidated Gas, Elec- 
tric Light & Power Co. of Baltimore, 
having charge of large construction 
work for this company and its subse- 
quent operations. The next four years 
were spent in Rochester, N. Y., as assist- 
ant electrical engineer in charge of com- 
mercial engineering, being a pioneer in 
this field of electrical engineering, which 
has since grown to large proportions, 
after which he was promoted to be 
assistant to the general manager. In 
February, 1912, Mr. .Peck succeeded M. 
Webb Offutt as. vice-president and gen- 
eral manager of the Schenectady I!lumi- 
nating Co. and the Mohawk Gas Co. of 
Schenectady. Mr. Peck held the same 
position with the Mohawk Edison Co., 
Inc., which was a merger of the Sche- 
nectady Illuminating Co., the Mohawk 
Gas Co., the Schenectady Power Co., the 
East Creek Electric Light & Power Co., 
and the Edison Illuminating Co. of Am- 


‘sterdam. Since the purchase by the Mo- 


hawk Edison Co. of the Adirondack 
Electric Power Corp., and the change 
in name to the Adirondack Power & 
Light Corp., Mr. Peck has been vice- 


* 


president and resident manager in Sche- 
nectady. For two years he was vice- 
president of the Empire State Gas and 
Electric Association and has served on 
important committees of the American 
Institute of Electrical Engineers, the 
National Electric Light Association and 
other organizations. 

_ ELMER HUBLER has resigned from 
the Pacific Power & Light Co., Port- 
land, Ore., to take a position with the 
Oregon-Washington Railroad & Naviga- 
tion Co. 

V. D. GREEN, who has had a wide 
experience in the electrical field, has 
recently joined the staff of the National 
Council of Lighting Fixture Manufac- 
turers as director of publicity and tech- 
nical writer. He is now making a study 
of the lighting fixture industry and 
the work of the national council. 


OBITUARY. 


AuGuUSTINE S. Coorey, Canan- 
daigua, N. Y., formerly president and 
treasurer of the Canandaigua Street 
Railway Co., died at his home in that 
city, Nov. 9, aged 64 years. 

ApAmM SHoOop TARR, manager of 
the Philadelphia office of the Robbins 
& Myers Co., passed away Oct. 30, his 
death being due to an attack of typhoid 
fever. The funeral was held at Phila- 
delphia Nov. 1, with interment at Bal- 
timore the following day. 


Joun P. THIESSEN, president 
and manager of the Farmers’ Co-op- 
erative Telephone Co., Jansen, Neb., 
died last month at the age of 68 years. 
He was the owner of the local electric 
light plant and also interested in various 
commercial enterprises conducted in the 
city. 

RicHARD LAMB, consulting elec- 
trical and civil engineer, New York 
City, died last month. He was born in 
Norfolk, Va., in 1859 and graduated 
from Brown University, Providence, R. 
T., in 1883. He was a member of the 
American Institute of Electrical Engi- 
neers and other technical organizations. 


Davtp P. PERRY. president of the 
Vesta Battery Corp., Chicago, died Nov. 
15 at his residence, 3700 Grand boule- 
vard, at the age of 75 vears. He came 
to Chicago in 1878 and was prominent 
in arranging the lighting effects for the 
World’s Columbian Exposition. Mr. 
Perrv organized the Vesta Battery Corp. 
in 1897. A widow and two children 
survive. 


CHARLES E. ACKER died in Os- 
sining, N. Y., last month, at the age of 
52 years. After eradvating from 
Wabash College and Cornell University 
he started electrical engineering work 
later branching out into chemical lines. 
He developed the first electrolytic proc- 
ess for the manufacture of caustic soda, 
Mr. Acker was a director of the Amer- 
ican Electrochemical Society and @ 
member of other technical organizations. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 








EASTERN STATES. 


Bar Harbor, Me.—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., has plans under 
way for the erection of a radio build- 
ing at Bar Harbor, Me. 

Old Town, Me.—The Bangor Rail- 
way & Electric Co., 90 Harlow street, 
Bangor, Me., is having plans pre- 
pared for the erection of a two-story 
substation and pumping plant, 70 by 
75 ft. 

Brockton, Mass.—Geo. E. Keith will 


install in his new factory, $40,000 
worth of electrical equipment. 
Saugus, Mass. — The Universal 


Tidewater Power Co., 69 Canal street, 
Boston, has construction work under 
way on the electric power plant at 
Saugus. The International Construc- 
tion Co., 3 Tremont Row, Boston, is 
contractor. 

Taunton, Mass.—The Municipal 
Electric Light Commission has re- 
jected all bids received for alterations 
and improvements at the city. power 
plant. New bids will be asked at once 
on revised plans. Jackson & More- 
land, 387 Washington street, Boston, 
are engineers. 

Worcester, Mass.—Electric motors, 
refrigerating and other electrically op- 

_erated equipment will be installed in 
the three-story factory for Tait Broth- 
ers, manufacturers of ice cream, on 
Shrewsbury street, estimated to cost 
$75,000. 

Hartford, Conn—The Hartford 
Electric Light Co. is perfecting plans 
for the immediate erection of its pro- 
posed power plant on Wawarme ave- 
nue, estimated to cost in excess of 
‘$2,000,000. 

Springfield, Conn. — The United 
Electric Light Co., 73 State street, is 
considering the erection of a substa- 
tion at Boulevard and Rose street, 
East Springfield. McClintock & 
Craig, 33 Lyman street, are electrical 
construction engineers. 

Albany, N. Y.—The Iroquois Utili- 
ties, Inc., City Bank building, Syra- 
cuse, N. Y., has made application to 
the Public Service Commission for 
permission to construct a power plant 
at Concord, Erie county, N. Y. The 
company is also planning for ex- 
tensions in its transmission and dis- 
tributing line in.this section. 

Amagansett, L. I, N. Y.—The Bu- 
reau of Yards and Docks, Navy De- 

partment, Washington, D. C., is having 
‘plans prepared for the erection of a 
steel radio station at Amagansett, 


Long Island, consisting of tower, 
wireless apparatus, etc. 

Batavia, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the factory to be erected by the 
Batavia Car Works Co., Inc., 120 by 
400 ft., to be used as an extension to 


its present plant. The company was 
recently organized with a capital of 
$350,000. 


Coil Island, N. Y.—The Louisville 
Power Corp., Massena, N. Y., is hav- 
ing plans prepared for the erection of 
a hydroelectric power plant on the 
St. Lawrence river, near Coil Island. 

New York, N. Y.—The Department 
of Public Welfare has filed plans for 
the erection of a one-story power 
house at the Metropolitan Hospital, 
Blackwells Island, estimated to cost 
approximately $25,000. 


New York, N. Y.—The R. E. Lo- 
gan Co., 111 Broadway, is having 
plans prepared for extensions and im- 
provements at its power house, Com- 
mercial street, Brooklyn. 


New York, N. Y.—The board of es- 
timates has arranged appropriations 
for the _ different: municipal de- 
partments for the coming year. The 
fund to be used by the Department 
of Electricity, Water Supply and Gas 
in this time will be about $2,995,140. 


New York, N. Y.—The United 
Electric Light & Power Co.; 130 East 
15th street, has completed plans for 
the erection of a three-story power 
station at 115 West 97th street. It 
will be 30 by 100 ft., and is estimated 
to cost $170,000. 


Niagara Falls, N. Y—The Lower 
Niagara River Power & Water Sup- 
ply Co., Lewiston, N. Y., is considering 
plans for the erection of a hydroelec- 
tric power plant on the Niagara river, 
near Niagara Falls. H. L. Cooper & 
Co., 101 Park avenue, New York City, 
is the engineer. 

Niagara Falls, N. Y.—The Niagara, 
Lockport & Ontario Power Co., Ma- 
rine Trust Co. building, Buffalo, is 
considering plans for the erection of 
a hydroelectric power plant on the 
Niagara river, above Niagara Falls. 
H. L. Cooper & Co., 101 Park ave- 
nue, New York City, is the engineer. 

Poplar Ridge, N. °Y.—Poplar Ridge 
Lighting Co., has been incorporated 
with a capital of $6000 to operate a 
local electric light and power system. 
The incorporators are C. E. Peckham, 
H. A. Woellmer and E. B. Mosher. 


Cape May, N. J.—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., has had plans pre- 
pared for the erection of a local ra- 
dio station. 

Cape May, N. J.—The Cape May 
Light & Power Co. has been granted 
permission by the Public Service Com- 
mission to execute a mortgage for 
$500,000. ‘ 

_ East Orange, N. J.—The installa- 
tion of an ornamental street-lighting 
system in a portion of the business 
section on Central avenue has been ° 
completed and service was inaugur- 
ated Nov. 5. The improvement has 
been made through the efforts of lo- 


cal business interests on this thor- 
oughfare and plans are proposed for 
an early extension of the system. 
Charles H. Martens is mayor. 

Newark, N. J.—Thomas L. Ray- 
mond, commissioner of public works, 
is preparing plans for a light, heat 
and power plant. 

Newark, N. J—The American Brake 
Shoe & Foundry Co., 30 Church 
street, New York City, has commenced 
the erection of a one-story power 
plant at its works at Avenue L and 
Edwards street, to cost about $20,- 
000. 

Newark, N. J.—Electric motors, fix- 
tures and other electrical equipment, 
as well as considerable mechanical ap- 
paratus will be installed in the new 
Seymour vocational school to be 
erected at Sussex avenue and First 
street, at an estimated cost of $1,000,- 
000. The board of education, City 
Hall, is in charge of the work. 


Paterson, N. J.—The board of ed- 
ucation, City Hall, is considering plans | 
for the erection of a school to cost 
about $300,000. Considerable electric 
equipment will be installed, including 
motors, fans, fixtures, etc. 


Perth Amboy, N. J.—The Perth 
Amboy Dry Dock Co. will soon com- 
mence the installation of a new 10,- 
000-ton dry dock at its shipbuilding 
plant at the foot of Broad street. The 
structure and buildings in connection 
with it will be electrically operated 
throughout. 

Tuckerton, N. J—The Radio Corp. 
of America, Woolworth building, 
New York City, has filed plans for 
the erection of a wireless station at 
Tuckerton, N. J., estimated to cost 
$400,000. 

Allentown, Pa.—The board of edu- 
cation has received a low bid from 
the H. Dunmoyer Co., Allentown, for 
wiring and other electrical work in 
the Herbst and Sheridan school build- 
ings, to be remodeled and improved, 
at a price of $3495 and $3350, in the 
order noted. 

Allentown, Pa. — The city council 
has approved.an ordinance awarding a 
contract to the Pennsylvania Light & 
Power Co., for street and municipal 
building lighting. In connection with 
the contract, improvements and ex- 
tensions will be made in the local 
lighting system, including the instal- 
lation of new lamps, as well as the re- 
arrangement of certain present light- 
ing units. 

Ambler, Pa.—The Philadelphia Su- 
burban Gas & Electric Co., Philadel- 
phia, has been granted permission by 
the Public Service Commission to ac- 
quire the Ambler Electric Light, Heat 
& Motor Co. The system will be 
merged with the purchasing com- 
pany’s lines. 

Easton, Pa. — The Pennsylvania 
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Utilities Co. has been granted permis- 
sion by the Public Service Commis- 
sion to take over and merge the Del- 
aware Water, Gas, Light & Power Co. 
with its properties. 

Felton, Pa—-Bonds in the sum of 
$5000 have been voted upon to extend 
the electric line from Red Lion for 
light and power. 


Harrisburg, Pa.—The Public Ser- 
vice Commission has directed Chief 
.Engineer F. Herbert Snow to make 
an estimate of the cost of an engineer- 
ing survey of the properties of the 
Philadelphia Rapid Transit system. 


Harrisburg, Pa.—The city council 
has directed John E. Fox, city soli- 
citor, to prepare a formal complaint 
against the service being rendered by 
the Harrisburg Light & Power Co., 
for immediate filing with the Public 
Service Commission. The failure of 
the company to respond to the re- 
quests of the city for better service 
has led to the proposal of a municipal 
hydroelectric plant, and_ tentative 
plans are now being considered for 
such a plant to be located on the Sus- 
quehanna river. 

Harvey’s Lake, Pa.—A new electric 
lighting company is being organized 
to take over, merge and operate the 
different power companies operating 
in this section of Luzerne county. Per- 
mission for the merger has been asked 
from the Public Service Commission. 


Lansdale, Pa.—The borough coun- 
cil has received an over-subscription 
to the $50,000 fund recently proposed 
for the installation of additional ma- 
chinery at the municipal electric pow- 
er plant, insuring the carrying out of 
the proposed improvements. J. W. 
Maskell, Philadelphia, has been ap- 
pointed consulting engineer to pre- 
pare specifications for the new equip- 
ment. Bids for the apparatus will be 
received up to Nov. 23. , 

Ligonier, Pa—The American Tele- 
phone & Telegraph Co., 195 Broad- 
way, New York City, has broken ground 
for the erection of a local testing 
plant. The Central Construction Co., 
Commonwealth Trust building, Phil- 
adelphia, has the building. contract. 

Philadelphia, Pa.—The Philadelphia 
Electric Co., Tenth and Chestnut 
streets, is arranging for the installa- 
tion of new equipment, including ma- 
chine tools, etc., at its local mechan- 
ical works. 

Rossville, Pa—The Dover-Ross- 
ville Transit Co. has acquired a local 
site for the establishment of a new 
terminal, including shops, etc., for the 
Dover-Rossville trackless trolley to 
operate from Dover to Harrisburg. 

Waynesboro, Pa.—The city coun- 
cil is considering the establishment of 
a municipal hydroelectric power plant. 
Borough Engineer Payne is making 
surveys of sites and water facilities 
on the Antietam river. 

Aberdeen, Md.—The War Depart- 
ment, Washington, D. C., has com- 
pleted plans for the erection of a 
one-story generator building and 
boiler plant at its local properties. 

Baltimore, Md.—The board of di- 
rectors, Church Home and Infirmary, 
Stoney Run lane, is having plans pre- 
pared for the erection of a three-story 
power-plant at the institution. Wyatt 
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& Nolting, Keyser building, are arch- 
itects. 


Baltimore, Md—The Board of 
Awards is arranging for a fund -of 
$1,150,000 for extensions in the city 
electric lighting system, telephone and 
telegraph lines. Approval for the 
fund has been given. 


Baltimore, Md.—A power plant for 
factory service will be established by 
the Coco-Cola Co., Pratt and Con- 
cord streets, in connection with its 
proposed new plant on Fort avenue, 
— to cost in excess of $750,- 


| Baltimore, Md. — The Northern 
Maryland Electric Co., recently or- 
ganized as a subsidiary of the Con- 
solidated Gas, Electric Light & Pow- 
er Co., Lexington building, has made 
application to the Public Service Com- 
mission for permission to issue secu- 
rities for $86,000, the entire proceeds 
to be used for extensions and better- 
ments in its plant and system in the 
northern section of the state in the 
vicinity of McCall’s Ferry. The com- 
pany proposes to acquire existing 
properties and franchises in this sec- 
tion, to install new overhead and un- 
derground lines, to build a transmis- 
sion system from Sylmar to Rising 
Sun, and to connect its Sylmar lines 
with existing utility systems in the 
Oxford section. 

Rising Sun, Md.—The town council 
has approved a bond issue of $21,000 
for the establishment of an electric 
lighting system. 

Washington, D. C——The Potomac 
Electric Power Co. has plans under 
way for the installation of new equip- 
ment at its local power plant for in- 
creased capacity. Orders have been 
placed for machinery to cost about 
$240,000. The work will be inaugur- 
ated, it is expected, early in the com- 
ing year. On account of present 
shortage of electrical energy consum- 
ers have been asked to curtail their 
consumption by about 20%. 


Fairmont, W. Va.—The Mononga- 
hela Valley Traction Co. has _ per- 
fected plans for extensions and bet- 
terments in its transmission system, 
to include construction of a number 
of new lines. A 66,000-volt, double- 
circuit, steel tower line will be built 
from Hutchinson to Clarksburg; a 
present 32,000-volt line will be ex- 


tended from Clarksburg to Columbia; 


a new 22,000-volt line will be con- 
structed from Berrysburg to Phillip- 
pi, and a similar line to the Rives- 
ville section. A new substation will 
be constructed in the vicinity of 
Clarksburg. 

Kingwood, W. Va.—The Carleton 
Mining & Power Co. plans to erect 
an electric power house. Address 
Carleton C. Pierce, president. 

Millsville, W. Va—The Northern 
Virginia Power Co. has construction 
under way on additions to its local 
power plant for increased production. 


Kinston, N. C.—The city council has 
arranged for a bond issue of $300,000 
for the establishment of a steam-op- 
erated electric power plant. A dis- 


tributing system will also be con- 
structed. Joseph Dawson is mayor. 

Scotland Neck, N. C.—The town 
council has approved a. bond issue 
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of $50,000, to be used for the installa- 
tion of an electric lighting system. 
Hugh Johnson is mayor. 

Weaverville, N. C. — Weaverville 
Electric & Telephone Co. has been in- 
corporated with a capital of $25,000 
to operate a local electric light, power, 
and telephone system. Incorporators: 
J. we and E. Erskine, and T. O. Dead- 
rick. 


Greer, S. C.—The city council is 
contemplating the construction of a’ 
transmission line to Fair Forest, for 
city service. At this point connection 
will be made with a high-tension line 
to be built by the Blue Ridge Power 
Co., Spartanburg, S. C., with arrange- 
ments to furnish power for local ser- 
vice. 

Americus, Ga.—The city council 
has approved a bond issue of $18,000 
for the installation of an electric light- 
ing system. 

Pensacola, Fla—Reed Bingham and 
associates are planning the erection 
of.a hydroelectric power plant on the 
Blackwater river, with local distribut- 
ing system. Other similar plants are 
being considered by the same inter- 
ests on the Perdido and Styx rivers. 


NORTH CENTRAL STATES, 


Claridon, O.—The West Claridon 
Light & Power Co., in which W. E. 
Pitts and others are interested, has 
i, organized with a capital of $10,- 


Dayton, O.—The Dayton Power & 
Light Co. has been granted authority 
to issue $1,000,000 in 7% bonds. The 
bonds will be used chiefly for the en- 
largement of the Miller Ford station. 
The entire equipment will be rein- 
forced, as the company finds its bus- 
iness growing so rapidly that the 
present equipment is unable to meet 
the demand for electrical energy. 


Dover, O.—The Reeves Manufac- 
turing Co. will construct a three-mile 
transmission line with tension towers 
every 500 ft. Plans have beer pre= 
pared by Geo. E. Arnold, construc- 
tion engineer. 


Hamilton, O.—Bonds in the sum 
of $50,000 have been authorized for 
the improvement of the local electric 
light plant, which will be used for re- 
placing the arc lights with incandes- 
cent lamps. Address F. J. J. Sloat, 
city director. 

London, O.—The London Light & 
Power Co. has been incorporated with 
a capital of $75,000, the incorporators 
being O. W. Bridgman, F. R. Bridg- 
man and M. J. Kohoe. 


Middlefield, O.— The Middlefield 
Electric Light Co. has been organized 
with a capital of $10,000, the incor- 
porators being S. M. Johnson, H. C. 
Johnson, J. E. Johnson and others. 
The company plans to furnish elec- 
trical energy for local light and pow- 
er purposes. é 

Oakwood, O.—A bond issue in the 
sum of $45,000 has been authorized 
for the purpose of taking over the 
Oakwood Water & Light Co.’s plant. 
The village council contemplates illu- 
minating the streets with electricity 
instead of gas. 


Piqua, O.—A 20-year franchise has 


been granted by the county commis- 
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sioners for a transmission line through 
Newberry, Newton and Union to the 
plant of the Buckeye Power Co., 
Covington. 

Lakeview, Mich.—Oliver Edgar, 
construction engineer, has been ap- 
pointed by a committee of business 
men of the city, to prepare estimates 
for the erection of a power plant. 


Menominee, Mich.—The Michigan 
Electro Chemical Co. will make im- 
provements and install additional 
equipment in its power plant. Plans 
have been prepared by Cahill & 
Douglas, engineers, 217 West Water 
street, Milwaukee. 


Pekin, IlL—A company has been 
formed at South Pekin tor the purpose 
of supplying light and power for the 
town. The sum of $5000 was sub- 
scribed at the organization meeting. 
A company will be incorporated for 
$15,000. Power-will be furnished at 
Pekin by the Central Illinois Light 
Co., of that city. 

South Pekin, I1l—The city council 
is discussing a lighting system. Ed- 
gar D. Sorrell, Illinois Electric Co., 
314 West Madison street, Chicago, is 
interested. 

Camp ‘Douglas, Wis.—Henry C. 
Hengele, engineer, 425 East Water 
street, Milwaukee, has prepared p!ans 
for the equipment of a power house 
to be erected at the Wisconsin mili- 
tary reservation. Address Adjutant 
Orlando Holway. 


Madison, Wis.—F. M. Conlee, en- 
gineer, has prepared plans for the 
building of a transmission line from 
the city limits two miles south to- 
ward Sun Prairie for the Sunnyside 
Electric Co., of which J. H. Durfee is 
president. 


Marshfield, Wis.—Plans for an ad- 
dition to the municipal power house, 
estimated to cost $25,000, have been 
prepared by Cahill & Douglas, en- 
gineers, 217 West Water street, Mil- 
waukee. Address board of works, 
John Seubert, city clerk. 


Oconto, Wis. — Adolph P. Lehner 
has purchased the Flat Rock Power 
Co. dam site near Pulcifier, for the 
purpose of building a plant to supply 
heat, light and power. 


Wausau, Wis.—The Wisconsin Val- 
ley Improvement Co. has asked for 
permission from the Wisconsin Rail- 
road Commission to’ proceed with the 
construction of a reservoir that will 
hold 50,000 cu: ft. of water and pro- 
vide increased capacity at its hydro- 
electric plant during the summer 
months. The company will increase 
its capital to $450,000. 

West Bend, Wis.—The Federal En- 
gineering Co., Stephenson building, 
Milwaukee, is preparing plans for the 
erection of a boiler and power house 
for the West Bend Aluminum Co. 

Hibbing, Minn.—The electric light- 
ing system of the municipal water 
and light plant will be extended. Ad- 
dress Charles Foster, superintendent. 

Lonsdale, Minn.—The “ity council 
plans to install an electric light plant. 
Address Thomas J. Voracek. 

Milan, Minn.—The Milan Light & 
Power Co., in which J. A. Anderson 
and others are interested, has been or- 
ganized with a capital of $15,000. 


» 
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Murdock, Minn.—A permanent elec- 
tric lighting system will be estab- 
lished from Swift Falls to Murdock, 
DeGraff and Kerhoven, in which proj- 
ect J. M. Danelz is interested. 

Nelson, Minn.—The Nelson Light 
& Power Co. has been organized with 
a capital of $25,000. Address Fred C. 
Sheldon. 

New Prague, Minn.—The city will 
construct an electric light plant. Ad- 
dress J. F. Bruzek, city clerk. 


Centerville, Ia—Fire recently dam- 
aged the electric light and power 
plant of the Iowa Southern Utilities 
Co. 


Davenport, Ia.—The city will repair 
its street lighting system under the 
supervision of Hugo Moeller, city 
clerk. 

Iowa City, Ia—The Iowa City 
Light & Power Co. will erect trans- 
mission lines in the city and sur- 
rounding country. 

Sioux City, Ia—The construction of 
a 11,000-volt transmission line con- 
necting the general station of the 
Sioux City Service Co. with the Sioux 
City Gas & Electric Co., will com- 
mence under the direction of E. L. 
Kirk, general manager of the Service 
company. 

St. Louis, Mo.—The Board of Pub- 
lic Service plans to erect a one-story 
power house, 65 by 80 ft., as an addi- 
tion to its present plant. 


Hamilton, Kan.—J. H. Johnson, en- 
ginéer of the state inspection depart- 
ment, is preparing estimates for a 
new lighting plant for the city. 


Montezuma, Kan.—An electric light 
plant is to be erected here, for which 
bonds in the sum of $8000 have been 
voted. An additional bond issue 
amounting to $15,500 will be submit- 
ted to the voters shortly. 


Lewiston, Neb.—An election will be 
held to vote on the question of issu- 
ing $4200 in bonds for a lighting plant. 
Address city clerk. 


Fairfax, S. D.—An organization has 
been ~* formed to construct a dam at 
Mulehead point, 15 miles north of 
Bonesteel. Dr. B. Sawyer is secre- 
tary. 


SOUTH CENTRAL STATES. 


Harrodsburg, Ky.—The city council 
has approved the proposed bond issue 
of $200,000 for the installation of a 
municipal electric power plant and 
waterworks system. The power sta- 
tion installation will include electric 
generators, boilers, exciters and auxi- 
liary apparatus. Greeley, Pearce & 
Hansen, 39 West Adams street, Chi- 
cago, are architects. 

Taylorsville, Ky.—M. S. Cheek is 
planning the rebuilding of his electric 
power plant, used for local service, 
recently destroyed by fire. 

Pascagoula, Miss—Bonds in the 
sum of $25,000 have been voted for the 
erection of an electric light and water 
plant. Address the mayor. 

Bigheart, Okla—The Bigheart 
Light & Power Co. has been incor- 
porated with a capital of $50,000. Ad- 
dress Horace B. Wild. 


Walter, Okla.—Plans are under way 
to improve the local electric light plant 
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at a cost of $20,000. Address S. C. 
McAdams, town clerk. 


Roby, Tex.—The Roby Water & 
Light Co. has been incorporated with 
a capital of $20,000. The company 
will construct a, power house and in- 
stall two 25-hp., 2200-volt, 3-phase, 
60-cycle, semi-Diesel oil engines to 
run parallel; 20-kv-a. generator, three 
switchboards and 2.5 miles of distri- 
bution system. The estimated cost is 
$18,500. Address L. C. Eastland. 


WESTERN STATES. 


Salt Lake City, Utah—The city re- 
corder has been instructed to adver- 
tise for bids to extend the ornamental] 
street-lighting system. 


Douglas, Ariz.—It is proposed to in- 
stall an ornamental street lighting 
system on lower G avenue, which City 
Engineer Bane has estimated to cost 
$5200. 


Prescott, Ariz.—It is proposed by 
the Prescott Gas & Electric Co. to 
extend its electric distribution system, 
at an estimated cost of $34,000. 

Bremerton, Wash.—The city coun- 
cil has approved the purchasing of a 
power site on the Skokomish river. 

Chewelah, Wash. — The Stevens 
County Power & Light Co., Colville, 
has been granted authority to erect 
and maintain a!l appliances necessary 
for the transmission of electrical en- 
ergy to the city. 

Baker, Ore.—The extension of its 
service to the White Swan mines is 
contemplated by the Eastern Oregon 
Light & Power Co. 

Los Angeles, Cal.—Permission to 
divert 10 sec.-ft. of water from streams 
in Mono county for the development 
of 595 hp. has been applied for by J. 
Harvey Pierce, from the state rail- 
road commission. 

Pasadena, Cal.—A petition is being 
circulated by the chamber of com- 
merce for the installation of an orna- 
mental street-lighting system along 
West Central avenue. 








INCORPORATIONS. 





New York, N. Y.—Electric Sealing 
Machine Co. Capital, $5000. To man- 
ufacture special electrical machinery. 
Incorporators: M. Hamilton, S. P. - 
Fink and S. Morgenthal, 1898 Long- 
fellow avenue. 

Woodhaven, N. J.—ldeal Motor Ap- 
pliance Co. Capital, $300,000. To 
manufacture electrical machinery. In- 
corporators: Julius Brimlent, Wil- 
liam J. Ellison, Woodhaven; and 
Fred J. Von Dohrenm, Weehawken. 

New York, N. Y.—Acme Lighting 
Fixture Co. Capital, $30,000. To 
manufacture electrical fixtures. In? 
corporators: M. Ehrlich; S. S. Kogan 
and T. L. Skamberg, 299 Broadway: 


Long Beach, Cal.—March Electric 


Co. To manufacture electrical spe- 
cialties. Incorporators: L. B. Marsh 
and others. 


Chicago, Ill—Rhy-Bon Electric Co. 
Capital, $5,000. To manufacture elec- 
trical supplies. Incorporators: O. J. 


Clusman, Tillman Bond and F, L. 
Rhyndress, 538 West Madison street, 
Chicago. 
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Bond Offering of Adirondack Power & 
Light Corp. 

The Harris Trust & Savings Bank, E. 
H. Rollins & Sons and Coffin & Burr, 
Inc., are offering an issue of. $2,500,000 
Adirondack Power & Light Corp. first 
and refunding mortgage 6% gold bonds, 
due March 1, 1950, at 87.5 and interest, 
yielding 7%. The Adirondack corporation 
does the entire electric light and power 
business in Schenectady, Amsterdam, 
Watervliet, Oneida and other communi- 
ties in eastern and central New York. It 
also wholesales power in Albany, Troy, 
Utica and Rome and supplies gas in 
Schenectady, Saratoga Springs and 
Oneida, serving a population of approx- 
imately 700,000. The principal water- 
power plants of the company on the Hud- 
son and Hoosic rivers and East Canada 
ereek, which are supplemented by steam 
plants, have a total present installed ca- 
pacity of over 50,000 kw. As officially re- 


ported for the year ended July 31, 1920, - 


the gross earnings were $4,313,436; net 
earnings were $1,326,385, or more than 
1.75 times the annual interest charges on 
-taaaaaaea bonds, including the present 


Keokuk Electric Co. Plans to Issue 


Bonds. 


The Keokuk Electric Go., which does 
the electric railway and the electric 
lighting and power and gas business in 
Keokuk, Ia., and an electric railway and 
electric lighting business in Hamilton 
and Warsaw, Ill., has asked permission of 
the Illinois Public Utilities Commission to 
issue and sell $238,000 first and refunding 
mortgage, five-year, 6% gold bonds. 








Yearly Statement of Utah Power & 


Light Co. and Subsidiaries. 


The combined statement of the Utah 
Power & Light Co., the Western Colorado 
Power Co. and the Utah Light & Trac- 
tion Co. for the year ended Dec. 31, 1919, 
shows a surplus after charges, taxes and 
depreciation of $1,609,573, compared with 





$1.096,828 for the previous year. The 
figures for 1919 and 1918 follow: 

1919. 1918. 
Gross earnings ...... $7,330,952 $6,993,227 
Net after taxes ...... 3,771,039 3,750,185 
Other income ........ * 94,707 104,442 
Total income ........ 3,865.746 3,854,627 
Interest, etc. ........ 2,456,173 2,492,799 
Depreciation .:....... 400, 265.000 
OO See. 1,009,573 1,096,828 
Preferred dividends .. 575,456 518,729 
Common dividends... 345,590 345,590 
ME . SKcsbesbaccees 88,527 232,509 

Southern Utilities Co. 

1920. 1919. 
September gross ..... $ 220,714 $ 166,280 
Net after taxes ...... 34,92 E 
Total income ........ 35,088 29,266 
Surplus after charges 17,488 13,084 
12 months’ gross .... 2,526,243 1,832,613 
Net after taxes ..... ,o16 161,182 
Total income ........ 471,619 162,180 
Surplus after charges 258,685 *20,103 


*Deficit. 





Duquesne Light Co. and Subsidiaries. 


1920. 1919. 
September gross ..... $1,313,476 $ 915,312 


*Net after taxes ... 388,178 305,914 
Nine months’ gross ..10,848,339 8,713,226 
*“Net after taxes .... 3,028,811 2,933,125 





*Does not include income from invest- 
ments and is before providing for interest 
on debt.and other income deductions. 





- American Light & Traction Co, 
The earnings of the American Light: & 

‘Traction Co. for the 12, months 

Sept. 30, 1920, are as follows: —. - 


ended 





++ 2 Westinghouse Electric & Mf, 


1920. 1919. 
Gross earnings ...... $4,674,414 $4,081,217 
Net earnings ..... .-. 3,677,855 3,872,190 
Previous surplus ....10,254,116 16,146,357 
Total dividends ...... 5,948,677 ,570,097. 
Final surplus ........ 9,205,438 10,576,260 





Earnings of Standard Gas & Electric 
Co. Subsidiaries. 


The combined gross earnings of the 
Standard Gas & Electric Co.’s utility sub- 
sidiaries for the year ended Sept. 30, 1920, 
were $30,809,761, an increase of $4,541,282 
over the previous year. The net earnings 
for the year were $10,960,944, an increase 
of $1,293,011 over the previous 12 months. 
Comparative figures for September, 1920, 
with the corresponding month in 1919 are 
reported as follows: 

1920. 1919. 
Gross earnings ....... $2,573,369 $2,061,427 
Net earnings .. 764,025 yer 
~These figures do not include earnings of 
the Shaffer Oil & Refining Co., which for 
the year ended Sept. 30, 1920, were $12,- 
026,083 gross and $4,266,768 net. 


et seeeee ’ 





Commorwealth Power, Railway & 
Light Co. and Subsidiaries. 


The following is the statement of the 
Commonwealth Power, Railway & Light 
Co. and its subsidiaries for the period 
ended Sept. 30, 1920: 


920. 1919. 
Nine months’ gross.$22,832,246 $18,639,810 


Net earnings ......... 7,713,535 7,673,516 
Surplus ‘after fixed 

Se Pe oo 1,149,930 1,558,368 
Balance after  pre- 

ferred dividends ... 342,045 750,483 





Galveston-Houston Electric Co. 


1920. 1919. 
September gross ..... $ 341,143 $ 257,045 
Net> earnings ....... 117,590 


Surplus after charges 82,249 27,696 
Twelve months’ gross 3,571,774 | 3,007,219 
Wet earnings ...2.5 999,634 802,779 
Surplus after charges -577,698 405,167 


Augusta-Aiken Railway & Electric 


Corp. 
1920. 919. 
September gross .....$ 107,662 $ 91,235 
Net after taxes ...... ° 39,282 32,417 
Surplus after charges 6,684 2,068 
Twelve months’ gross 1,234,789 1,035,283 
Net after taxes ..... 428,396 328,307 
Surplus after charges 36,483 *48,118 
*Deficit. 





Blackstone Valley Gas & Electric Co. 


Ss be $ 314 147 $ 236,955 
eptember gross ..... . * 
Net earnings ........ 73,055 76,573 


Surplus after charges 47,167 52,056 
Twelve months’ gross 3,144,752 2,579,679 
Net earnings ........ 902,324 668,241 - 
Surplus after charges 600,995 374,103 





Eastern Texas Electric Co. 
1920 


September gross ....$ 144,708 $ 124,344 
Net earnings .......-. 55,252 49,871 
Surplus after charges 37,563 Z 
Twelve months’ gross 1,564,085 1,308,762 
Net earnings ........ 593,249 496,919 
Surplus after charges 423,197 346,267 





Dividends. 
Pay- 
Term. Rate. able. 

Blackstone Val. G. 

oe OR, dasa cikg'n Q $1.00 Dec. 1 
Blackstone Val. G. 

ie a ey SA $3.00 Dec. 1 
Gas & Elec. Secur. 

com., cash ..... ... M .bof1% Jan. 1 
Gas. & Elec. Secur. 

SiO <.. 3s «4 fos <enaneé M .75 of 1% Jan. 1 
General Elec. Co. cash Q $2.00 Jan. 15 
General Elec. Co. stock.SA 2% Jan. 15 


Phila. Elec. Co. ..... - Q 1.75% Dec. 15 


Phila. Elec. Co. pfd... 45c Dec. 15 
San Joaquin Lt. 

Pr. prior pfd....... $1.75 Dec. 15 - 
San Joaquin Lt. & 

Pe: Ws nacdune ones Q $1.50 Dec. 15 
Southwestern Pr. & 

Pe. i ee Q 1.75% Dec. 1 








WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. : . 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div rate. Bid Bid 


Adirondack Electric Power of Glens Falls, common............ 6 

Adirondack Electric Power of Glens Falls, preferred........... 6 71 71 
American Gas & Electric of New York, common.........++++ 10+extra 105 98 
American Gas & Electric of New York, preferred.........-++.+. 6 35 36 
American Light & Traction of New York, common.........++... 115 109 
American Light & Traction of New York, preferred.........+... 6 81 80 
American Power & Light of New York, COMMON.......+.+-+s+ee- a4 55 53 
American Power & Light of New York, preferred.......... bid dh 6 62 - 62 
American Public Utilities of Grand Rapids, common............ 7 6 
American Public Utilities of Grand Rapids, preferred........... 7 20 18 
American Telephone & Telegraph of New York ..........++ Sak -100 99 
American Water Works & Elec. of New York, common......... +5 3 2 
American Water Works & Elec. of New York, particip......... 7 6% 5 
American Water Works & Elec. of New York, ist preferred.... .. 46 43 
Appalachian Power, COMMON........cssewececeeececereceeecetens 2 3 
Appalachian Power, preferred........... sh cbbie ess sckepvn'se SShGe 17 16 
Cities Service of New York, COMMON..........e+-eeseeeeeeeee +extra 305 % 


Cities Service of New York, preferred...... 


eee ee ee ee 2) 


Commonwealth Edison of Chicago ...... cc .ceeccccceresecesevuce 
Comm. Power, Railway & Light of Jackson, common.......... ee 15 
Comm. Power, Railway & Light of Jackson, preferred......... as 6 37 37 
Federal Light & Traction of New York, common........... esses. oe “ 7 
Federal Light & Traction of New York, preferred.......... yi? a 46 47 
Northern States Power of Chicago, COMMON....34....-.seseeee. us 45 44 
Northern States Power of Chicago, preferred.........:...... ex.div.7 79 ACS 
Pacific Gas & Electric of San Francisco, common............ aie yo 53 48 
Public Service of Northern Illinois, Chicago, common..........+. 7 65 63 
Public Service of Northern illinois, Chicago, preferred........... 6 85 83 
Standard Gas & Blectric of Chicago, common.:....... LS cth tees ts 16 14% - 
Standard Gas & Electric of Chicago, preferred......... Bags. 3 37 35% 
‘Tennessee Railway, Light & Power of Chattanooga, common.... .. | + eee 
Tennessee Railway, Light & Power of Chattanooga, preferred... | Sree | 3 
Western Power of San Francisco, common ......... o napeyee oa be 21 20: 3 
Western Union Telegraph of New York ..........cceccecceee extra . 92 86% | 
Industrials— ‘ : 
Electric Storage.Battery of Philadelphia, common ...........-:: 4 121 113° 
Géneral Mlectric OF BOmGnecta Gy oie vincicinic. cc cwccedcocesnieceaiscoa™ 8 138 aga 3 
g..of Pittsburgh, common ........-- oe 47% 44 © 





